Bibliography of Ohio geology, 1755-1974 by Smyth, Pauline
STATE OF OHIO 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL SURVEY 
Horace R. Collins, Chief 
Information Circular No. 48 
BIBLIOGRAPHY OF OHIO GEOLOGY 
1755 . 1974 
compiled by 
Pauline Smyth 
REMO\IEO FROM 
QDNR 
DIV. OF GEOLOGICAL SURVE'f 
L\BRARY 
Columbus 
1979 
• 
• 
8DNR 
DEPARTMENT OF 
NATURAL RESOURCES 
SCIENTIFIC AND TECHNICAL STAFF 
OF THE 
DIVISION OF GEOLOGICAL SURVEY 
ADMINISTRATION 
Horace R. Collins, MS, State Geologist and Division Chief 
Richard A. Struble, PhD, Geologist and Auistant Chief 
William J. Buschman, Jr., BS, Administrative Geologist 
Barbara J. Adams, Office Manager 
REGIONAL GEOLOGY 
Robert G. Van Horn, MS, Geologist and Section Head 
Richard W. Carlton, PhD, Geologist 
Douglas L. Crowell, MS, Geologist 
Richard M. DeLong, MS, Geologist 
Michael C. Hansen, MS, Geologist 
David A. Hodges, MS, Geologist 
Dennis N. Hull, MS, Geologist 
Michele L. Risser, BA, Geologist 
Clark L. Scheerens, MS, Geologist 
Joel D. Vormelker, MS, Geologist 
Vanessa Tolliver, BS, Laboratory Technician 
GEOCHEMISTRY LABORATORY 
David A. Stith, MS, Geologist and Section Head 
George Botoman, MS, Geologist 
Norman F. Knapp, PhD, Chemist 
Steven F. Kullman, BS, Laboratory Technician 
LAKE ERIE 
Charles H. Carter, PhD, Geologist and Section Head 
Jonathan A. Fuller, MS, Geologist 
Donald E. Guy, Jr., BA, Geologist 
Carl L. Hopfinger, MS, Geology Technician 
Dale L. Liebenthal, Research Vessel Operator 
Marlene S. Longer, Typist 
SUBSURFACE GEOLOGY 
Frank L. Majchszak, MS, Geologist and Section Head 
John D. Gray, MS, Geologist 
Floyd M. Honeycutt, MS, Geologist 
Richard H. Kingsbury, Jr., MS, Geologist 
Michael T. Abele, AAS, Geology Technician 
Martin L. Bretz, BA, Geology Technician 
John C. Hadley, BGS, Geology Technician 
David A. Nicklaus, BS, Geology Technician 
Jerry M. Parks, BS, Geology Technician 
James Wooten, Geology Technician 
Garry E. Yates, Environmental Technician 
Angelena M. Bailey, Secretary 
Brenda L. Rinderle, Office Machine Operator 
TECHNICAL PUBLICATIONS 
Cartography 
Philip J. Celnar, BFA, Cartography Supervisor 
Thomas D. Beatty, BS, Cartographer 
James A. Brown, Cartographer 
Leonard M. Guckenheimer, BA, Cartographer 
James T. Lowery, Cartographer 
Victor J. Saylor, BA, Cartographer 
Robert L. Stewart, Cartographer 
Adam Turk, MS, Cartographer 
Photocopy Composition 
Jean M. Lesher, Printing Technician 
Technical Editing 
Merrianne Hackathorn, MS, Geologist/Editor 
Sue Ellen Shear, BA, Geologist/Editor 
PUBLIC SERVICE 
Madge R. Fitak, BS, Geologist and Supervisor 
Michael S. Temple, BS, Geologist 
Inalee E. Johnson, Public Inquiries Assistant 
Beverly A. Leffler, Public Inquiries Assistant 
Rose Lehman, Technical Typist 
Billie Wilder, Qerical Specialist 
STATE OF OHIO 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLO_GICA~ SURVEY REMO\iED FROM 
Horace R. Collins, Chief -
ODNR 
DIV. OF GEOLOGICAL SURV8 
LIBRARY 
Information Circular No. 48 
BIBLIOGRAPHY OF OHIO GEOLOGY 
1755 . 1974 
compiled by 
Pauline Smyth 
Columbus 
1979 
Photocopy composer: Jean M. Lesher 
Cartographer: Robert L. Stewart 
GEOLOGY SERVES OHIO 
~ 
FOREWORD 
This edition of the Bibliography of Ohio Geology is significant in that for 
the first time references are noted for the 1700's. The earliest citation is to a 
map by Lewis Evans published in 1755. Although Evans' map was not a 
geological map, it did note the occurrence of important mineral resources such 
as coal, petroleum, clay, whetstone, freestone, limestone, and salt springs within 
the area that now comprises the State of Ohio. Such notations are evidence of 
the interest in the state's mineral resources even at that early date. It was not, 
however, until the early l 800's that reports were published specifically on the 
geology and mineral resources of Ohio. Almost all these early reports have one 
common thread, and that is an interest in the occurrence of mineral resources 
that could be used for the improvement of society. In the 219 years between the 
publication of Evans' map and the date (1974) of the most recent citation in this 
bibliography, well over 5 ,000 reports, journal articles, maps, theses, and 
dissertations dealing with an extremely wide range of geologic subjects have been 
published or completed. During this same period specific areas of concern may 
have changed, new geological concepts have been introduced, and new methods 
of evaluating mineral resources have been developed; however, the basic need to 
know about geology and mineral resources so that society may make intelligent 
use of these resources remains the same as in 1755. It is hoped that this report, 
which brings citations from all previous bibliographies of the Geological Survey 
together under one cover plus those from 1970 through 1974, will provide a 
measure of direction to those needing information on Ohio geology. 
iii 
Horace R. Collins 
State Geologist 
INTRODUCTION 
This bibliography includes publications listed in the four previous bibliog-
raphies published by the Division of Geological Survey and articles and books 
referring to aspects of Ohio geology published in the years 1970 through 1974. 
The previous bibliographies are: 
Bulletin 52, Bibliography of Ohio geology, 1819-1950 
Information Circular 32, Bibliography of Ohio geology, 1951-1960 
Information Circular 36, Bibliography of Ohio geology, 1961-1965 
Information Circular 37, Bibliography of Ohio geology, 1966-1970 
An attempt has been made to list all published books and articles which refer to 
Ohio geology. Unpublished theses and dissertations and published abstracts also 
are included. 
Only the in-print publications of the Division of Geological Survey are 
available at the Survey office. Other publications may be consulted in libraries, 
especially the Ohio State University libraries, other university libraries, and 
many public libraries. Theses and dissertations may be consulted in the libraries 
of the colleges for which they were written. 
Bibliographic citations are listed alphabetically by author. Citations under 
each author are arranged chronologically. A list of abbreviations used in the 
citations is given on p. 5. A date in parentheses indicates the year of publication 
was not printed in the article; pagination in parentheses indicates pages were not 
numbered or were not numbered consecutively. 
The second part of this publication is a subject index keyed to the 
bibliographic citations by author's surname and the year of publication. Initials 
are used to distinguish authors with the same surname. Each bibliographic 
citation is indexed under as many headings as seemed necessary to cover. the 
subjects discussed in the publication. The form of the index is similar to that 
used in the U.S. Geological Survey bibliographies of North American geology. 
Main headings in the index may be cross referenced to (I) another main heading, 
indicating the subject matter is indexed under the other heading (example-
Meteoric impact structure: See Cryptoexplosion structure); (2) related main 
headings for additional information (example-Huron County: See also Devo-
nian; Glacial geology); or (3) to a subheading under another main heading 
(example-Highway engineering: See under Engineering geology). 
The basic areal unit used in the index is the county. Ohio counties and 
major geologic units are shown on figure 1. A glacial map (fig. 2) of the state 
also is included. Other areal units used in the index are the names of topographic 
quadrangles, cities, and compass quarters (such as northeastern Ohio). 
Stratigraphic divisions (fig. 3) such as formations or beds are indexed under 
the geologic ages. For example, Cleveland shale and Columbus limestone are 
subheadings under the main heading Devonian. (Editor's note: because of 
changes in stratigraphic terminology and differences in usage, no stratigraphic 
name was considered formal and the lithologic part of the stratigraphic name 
was not capitalized in the index.) 
Fossils are indexed under three main headings: Pa/eobotany, Paleontology, 
invertebrate, and Paleontology, vertebrate. 
Users of this bibliography are requested to report omissions or errors to the 
Division of Geological Survey, Ohio Department of Natural Resources, Fountain 
Square, Building B, Columbus, Ohio 43224. 
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ABBREVIATIONS 
abs. abstract(s) internat. international 
Abt. Abteilung inv. investigation(s) 
acad. academy Jahrb. Jahrbuch 
adv. advancement jour. journal 
aeronaut. aeronautical Jab. laboratories 
agr. agricultural M.A. Master of Arts 
Akad. Akademie mag. magazine 
Am. American malacolog. malacological 
ann. annual mem. memoir 
approx. approximately memo. memorandum 
archaeol. archaeological met all. metallurgical 
art. article mineralog. mineralogical, mineralogique, mineralogische 
assoc. association misc. miscellaneous 
Bd. Band mon. monograph 
B.E. Bachelor of Engineering M.S. Master of Science 
biog. biographical mtg(s). meeting(s) 
biol. biological mus. museum 
bot. botanical nat. natural 
bull. bulletin natl. national 
bur. bureau no(s). number(s) 
circ. circular n.s. new series 
coll. college OGS Ohio Division of Geological Survey 
colln. collection p. page(s) 
comm. commission, committee palaeontol. palaeontologische 
comp. comparative paleontoJ. pal eon to logical 
conf. conference pan-Am. pan-American 
cong. congress, congres Ph.D. Doctor of Philosophy 
conserv. conservation philos. philosophical 
contr. contribution(s) pl(s). plate(s) 
cosmochim. cosmochimica prelim. preliminary 
dept. department proc. proceedings 
devel. development prof. professional 
dissert. dissertation prog. progress 
dist. district pt. part 
div. division pub. publication, publishing 
doc(s). document(s) quart. quarterly 
econ. economic rept. report 
ed(s). edition, editor(s) rev. review 
educ. educational sci. science(s), scientific 
eng. engineering, engineers sec. section 
environ. environmental sed. sedimentary 
exec. executive seismol. seismological 
ex pt. experiment ser. series 
ext. extension sess. session 
fasc. fascicule soc. society 
fig(s). figure(s) Sonderb. Sonderbuch 
found. foundation spec. special 
gaz. gazette speleol. speleological 
geochim. geochimica sta. station 
geog. geographic, geographical strat. stratigraphie 
geol. geologic, geological, geologique, geologische supp. supplement 
geomorph. geomorphological tech. technical 
geophys. geophysical trans. transactions 
Geo Sci. Geo Science transp. transportation 
Gesell. Gesellschaft u. und 
hist. historical univ. university 
hydro I. hydrologic, hydrological unpub. unpublished 
illus. illustrated v. volume 
incl. including Verh. Verhandlungen 
ind us. industrial Zeitschr. Zeitschrift 
inf. information, informational Zentralbl. Zentralblatt 
inst. institute, institution zoo I. zoology 
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Water resources: Ohio Division of Water, 1968; Smith, R. C., 
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Correlation: Calvert, 1965 
Cross sections: Calvert, 1962b, 1962e, 1963b, 1963c, 1964b; 
Shearrow, 1957b 
Delaware County, Vance well: Pye, 1946 
Erie County, Birmingham-Erie field: Kinzelman, 1968 
General: J anssens, 197 3; Lafferty, 1941 
Geologic histozy: Webb, E. J., 1969a 
Hancock County: Condit, 1913 
Morrow County: Dolly, 1 972; Whiting, 1965 
Mt. Simon sandstone: Baker, G. F., 1974; Clifford, 1973a 
Northern Ohio: Cohee, 1945 
Northwestern Ohio: Cohee, 1948; Fettke, 1950; Fisher, J. H., 
1969 
Oil and gas: Calvert, 1960, 1964f, 1964h, 1964i; Cochrane, J.M., 
1965; Dolly, 1972; Ferris, 1964; Janssens, 1972; 
Linn, 1956; McCarthy, 1964; Mccaslin, J.C., 1960, 
1961; Mershon, 1964; Nichols, J. H., 1964; Ohio Di-
vision of Geological Survey, 196la; Patton, J. B., 
1969; Schmidt, R. G., 1964; Shearrow, 1959c, 
1959e, 1965; Sitler, G. F., Jr., 1962, 1963, 1964a, 
1964b; Sutton, E., 1965 
Oil and gas, Erie and Huron Counties: Fenstermaker, 1969 
Oil and gas exploration: Bashe, 1967; Webb, E. J., 1969b 
Oil and gas, Knox dolomite: Dawson, T. A., 1967 
Oil and gas, Morrow County: Dolly, 1969; Hiestand, 1966; Whar-
ton, 1964 
Oil and gas possibilities: Oil and Gas Journal, 1974 
Paleontology: La Rocque, 1955 
Pike County: Bassler, 1911 
Pre-Knox unconformity: Benedict, 1967 
Putnam County: Fettke, 1948 
Sauk sequence: Janssens, 1970c 
Sedimentation: Calvert, 1964c; Linn, 1960 
Southwestern Ohio: Freeman, 1949 
Stratigraphy: Freeman, 1953; Hiestand, 1964; Wasson, I. B., 
1934;Wharton, 1964;Woodward, H.P., 1961 
Structure: Calvert, 1965 
Subsurface correlation: Shearrow, 1959a 
Cambro-Ordovician, oil and gas, Huron County: McCaslin, J. C., 
1966 
Camp Sherman quadrangle, general geology: Campbell, M. R., 1918; 
Hyde, J.E., 1921 
Camp Sherman quadrangle, geologic map: Hyde, J. E., 1921 
Campbell, M. R., biography: Ashley, 1941 
Canton, floods: U.S. Geological Survey, 1962d 
Canton quadrangle, oil and ga , 1953a 
Carbohydrate residues in foss· ns: Swain, F. M., 1967 
Carbonaceous material· Napper, 1916 
Carbonate rocks, north-central Ohio: Keeler, 1941 
Carman, J. Ernest, biography: White, G. W., 1968b 
Carney, Frank, biography: Hubbard, G. D., 1935; Thomas, N. L., 
1935a, 1935b 
Carroll County: See also Coal; Eastern Ohio; Oil and gas; Pennsylva-
nian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Bedrock geology and geologic map 
Bergholz quadrangle: DeLong, 1973 
Carrollton quadrangle: Delong, 1969 
Dellroy quadrangle: Delong, 1968 
Minerva quadrangle: DeLong, l 967b 
Berea grit oil sand: Griswold, 1902 
Clay: Stout, 1923; Webb, D. K., 1961 
Clinton sandstone: Knight, W. V., 1968, 1969 
Clinton sandstone, S. S. Fzy South oilfield: Locke, C. D., 1967 
Coal: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; DeBrosse, 1957; Delong, 1955, 1957; Lam-
born, R. E., 1942; Orton, 1884b; Whittlesey, 1879c 
General geology: Stevenson, J. J., 187 8 
General geology and geologic map 
Kensington quadrangle: DeLong, 1965a 
Lee Township: Hylbert, 1963 
Malvern quadrangle: Delong, 1965b 
Rose Township: Upperco, 1961 
Geomorphology: Ver Steeg, 1944b 
Glacial geology: White, G. W., 1951a 
Ground water: Pree, 19621; Schmidt, James J., 1959d, 1962f 
Limestone: Lamborn, R. E., 1951 
Oil and gas: Bownocker, 1903a; Condit, 1914; Schrider, 1970; 
Whieldon, 1965a 
Oil fields, shallow: Ball Associates, 1965 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology, invertebrate 
Ames limestone: Peterson, Robert M., 197 3b 
Brachiopods: Sturgeon, 1968 
Bryozoa: Peterson, Robert M., 1974 
Crinoids: Burke, J. J., 1968 
Pennsylvanian, Ames limestone: Peterson, Robert M., l 973b 
Pennsylvanian, Conemaugh formation: Condit, l 9 l 2b 
Pennsylvanian, Lower Freeport limestone: Couch, 1971 
Radioactivity in coal: Welch, 1953 
Strip-mine overburden: Limstrom, 1950a, 195 la 
Sulfur in coal: Walker, F. E., 1966 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Carrollton quadrangle, bedrock geology, geologic map: Delong, 
1969 
Castalia Prairie: Sears, 1967 
Cave, celestite-lined: Wright, G. F., 1898c 
Cave, formation of dolomite: Lord, R. C., 1931 
Cave, Preble County: James, J. F., 1890b 
Cave, Reames Cave, Champaign County: Hills, T. M., 1916 
Cave formations: Bassett, W. A., 1962 
Caves: See also Geomorphology 
Conservation: Smith, P. M., 1953b 
Fracture-caves in Sharon conglomerate: Frank, 1974 
General: White, G. W., 1925, 1926; Wonderful World of Ohio, 
1966 
Lake Erie islands: Cottingham, 1919; Langlois, 1951; Mohr, 
1931; Verber, 1953 
Survey: Smith, P. M., 1953a 
Cedar Bog, geologic history: Richard, 1974 
Cedar Bog, geology: Forsyth, 1974a; Scott, Ralph D., 1967 
Cedar Bog, hydrology: Forsyth, 1974b; Quinn, 1974a; Robinson, 
1974 
Cedar Bog, ice-lens mounds: Kuntz, C. S., 1974 
Cedar Point, Erie County, origin: Moseley, 1905a 
Celestite: Dana, 1932; Green, R., 1970b; Howard, C. L. H., 1959; 
Montague, 1948; Morrison, R. B., 1934, 1935; 
Roedder, 1969 
Celestite structure: Garske, 1965 
Cement: U.S. Bureau of Mines 
Cement materials: Anderson, R. J., 1950; Bates, R. L., 1966; 
Bergstrom, J. H., l 965a, l 965b; Bleininger, 1904; 
Carney, 1910c; Eckel, 1913; Lord, N. W., 1888;Maj-
chszak, 1974;0rton, Jr., 1904 
Cement plant: Bergstrom, J. H., 1963 
Cement production: Ohio Department of Industrial Relations; U.S. 
Bureau of Mines 
Central Ohio: See also counties in central Ohio area 
Aeroradioactivity: Bates, R. G., 1965, 1966a 
Cambrian, oil and gas: Calvert, 1973; Dolly, 1972 
Devonian 
Bone beds: Reutinger, 194lb;Weiss, M. P., 1958 
Columbus limestone: Jackson, R. R., 1952; Stauffer, 1906, 
1957; Summerson, 1957 
Corniferous rocks: Bownocker, 1897, 1898 
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Delaware limestone: Conkin, J. E., 1974a; Jackson, R. R., 
1952; Stauffer, 1906 
Sands: Summerson, 1970a, 1970b 
Shales: Schwietering, 1970, 1972 
Drainage, relation to soils: Andrew, 1960 
Earthquake: von Hake, 1968 
Field trips: Orton, 1893f; Prosser, C. S., 1910 
Floods: U.S. Geological Survey, 1964c; Youngquist, C. V., 1941 
Gas in Ohio shale: Orton, 1888e 
Geomorphology: Sharp, H. S., 1932 
Glacial geology: Forsyth, 1957b 
Hydrology, Scioto River basin: Allong, 1971 
Land-use planning, Big Darby Creek watershed: Foley, D., 1973, 
1974 
Lime production: Orton, 1888g 
Mississippian 
Logan formation: Fagadau, 1952a, 1952b 
Stratigraphy: Hyde, J.E., 1953 
Waverly group: Cooper, W. F., 1890; Morse, W. C., 1912 
Oil and gas, Trempealeau: Mershon, 1964 
Paleobotany, Devonian Charophyta: Conkin, J.E., 1970b 
Paleontology, conodonts: Ramsey, N. J., 1969b; Stewart, G. A., 
1956 
Paleontology, foraminifera: Conkin, J.E., 1970a 
Paleontology, ostracods: Hendrix, 1939 
Soil weathering on loess-mantled terraces: Khangarot, 1971 
Strontium concentrations in Scioto River basin: Steele, J. D., 
1973a 
Teays-stage drainage: Dove, 1960b 
Central and southern Ohio, geology related to ground water: 
Deutsch, 196 7 
Ceramic education: Bevis, 1950 
Ceramic industry: Watts, A. S., 1941 
Chamberlin, Thomas Chrowder, biography: Alden, 1929; Chamber-
lin, R. T., 1934; Keyes, 1923; Longwell, 1929; Math-
er, K. F., 1936; Schuchert, 1929; Willis, B., 1928 
Champaign County 
Aeromagnetic map: Philbin, 1965 
Buried-valley exploration: Contrino, 1973 
Cave formations: Bassett, W. A., 1962 
Cedar Bog, geologic history: Richard, 1974 
Cedar Bog, geology: Forsyth, 1974a; Scott, Ralph D., 1967 
Cedar Bog, hydrology: Forsyth, 1974b; Quinn, 1974a; Robinson, 
1974 
Devonian, Middle: Stauffer, 1909 
Field guide: Crowl, 1962; Frank, 1969; Goldthwait, 1950a, 
1952b; Nave, 1956; Swinnerton, A. C., 1928; Witten-
berg University Geology Club, 1966 
General geology: Foley, D., 197 3; Hill, 18 7 8 
Geologic map: Hill, 1878; Moses, 1922 
Geology of Bellefontaine outlier: Moses, 1922 
Geophysical methods in highway design: Mayhew, 1965 
Glacial geology: Crowl, 1962; Janssens, 1964; Quinn, 1972 
Gravity anomalies: Richard, 1969 
Ground water: Cross, W. P., 1964c; Dames & Moore, 1972; 
Feulner, 1961; Schmidt, James J., 1960f; Walker, A. 
C.,1960a, 1960b, 1960c, 1960d 
Ice-lens mounds at Cedar Bog: Kuntz, C. S., 197 4 
Land-use planning: Foley, D., 1973 
Limestone and dolomite: Stout, 1941 
Marl: Stout, 1940b 
Ohio Caverns: White, G. W., 1926 
Paleontology, Devonian corals: Stewart, G. A., 1938 
Paleontology, Pleistocene Mollusca: Nave, 1968, 1969 
Reames Cave: Hills, T. M., 1916 
Soil and soil map: Ohio Division of Lands and Soil, 196ld; 
Ritchie, 1971 
Strontium in water: Feulner, 1960a 
Teays Valley: Norris, 1958 
Tufa, calcareous and ferruginous: Stout, 1940b 
Water resources: Ohio Division of Water, 1963; Stout, 1943 
Chert, alpha-beta quartz: Copley, 1971 
Chert in aggregate: Kneller, 1966, 1967, 1968a, 1968b, 1968c 
Chert in Columbus and Delaware limestones: Van Hom, R. G., 1972 
Chillicothe, floods: Edelen, I 964a 
Chillicothe test core: Carman, 1947, 1955a 
Chloride contamination, ground water, Massillon: Rau, 1972 
Chloride contamination, Muskingum and Tuscarawas River valleys: 
Williams, E. B., 1973 
Chromium, plating waste, Portage County: Tokar, 1971 
Chromium, Lake Erie sediments: Wolery, 1973 
Cincinnati arch, structure: Bristol, 1971; Freeman, 1951; Green, D. 
A., 1957; Herrmann, 1969; Janssens, 1967 
Cincinnati arch area, Brassfield formation, petrology: O'Donnell, E., 
1970 
Cincinnati arch area, early Silurian time: O'Donnell, E., 1972 
Cincinnati arch area, Silurian conodont zones: Rexroad, 1970b 
Cincinnati arch province, oil and gas: Buehner, 1971; Patton, J.B., 
1969 
Cincinnati area: See also Butler County; Clermont County; Hamilton 
County; Southwestern Ohio; Warren County 
Aeroradioactivity: Guillou, 1966 
Drainage changes: Desjardins, 1934; Fowke, 1900b 
Field guide: Ohio Academy of Science, 1961 
Fracture study: Keller, D. J., 1957 
General geology: Fenneman, 1916;James, J. F., 1886b 
Geologists: Becker, K., 1939; Caster, 1951b; Croneis, 1962, 1963 
Geomorphology: Desjardins, 1935; Nickles, 1905 
Landslides: Von Schlichten, 1935 
Limestone classification: Weiss, M. P., 1960a 
Meteorites: Cohen, E.W., 1898; Henderson, E. P., 1958 
Ordovician 
Biostratigraphy: Sweet, W. C., 1973 
Fairview-McMillan contact: Hyde, D. E., 1958, 1959 
Mt. Hope shale: Magorian, 1953, 1954 
Stratigraphy: Chappars, 1935; Forsyth, 1946; Kerr, D., 1951; 
Slaughter, 1953 
Time-stratigraphic classification: Sweet, W. C., 1971c 
Paleontology 
Brachiopods: Hall, D. D., 1960, 1962; Shaw, F. C., 1960 
Bryozoa: Ross, J.P., 1960 
Cephalopods: Anthony, J. G., 1847; Aronoff, 1973; Flower, 
1943, 1946 
Conodonts: Pulse, 1959; Singh, 1966 
Edrioasteroids: Pogue, J.B., 1954a, 1954b 
Graptolites: Taylor, G. A., 1974 
Ordovician, general: Bucher, 1939, 1945; Caster, 1955; 
Dalve, 1948; Harper, G. W., 1896; Ulrich, E. 0., 1914 
Ostracods: Jones, T. R., 1890 
Trace fossils: Osgood, 1970 
Pleistocene geology: Durrell, 1961; Forsyth, 1964a; Hays, F. R., 
1951 
Preglacial drainage: Teller, 1973 
Pre-Illinoian lake clays: Ettensohn, 1970, 1974 
Sand and gravel: Schaleman, 195 3 
Cincinnati East quadrangle, general geology and geologic map: Os-
borne, 1974 
Cincinnati water supply: Durfor, 1964 
Cincinnati West quadrangle, general geology and geologic map: Ford, 
J.P., 1974 
Circleville, floods: Edelen, 1964c 
Clark County: See also Ordovician; Silurian; Southwestern Ohio 
Aeromagnetic map: Philbin, 1965 
Bedrock surface: Norris, 1951 
Building stone: Bownocker, 1915 
Buried valley exploration: Contrino, 1973 
Field guide: Bernhagen, 1960; Frank, 1969; Goldthwait, 1950a, 
1952b; Horvath, 1967a; Nave, 1956; Smyth, 1955; 
Summerson, l 963a; Wittenberg University Geology 
Club, 1966 
Floods at Springfield: U.S. Geological Survey, 196la 
Fossil wood: Gazlay, 1834 
General geology: Harker, 1943c; Lemire, 1973; Norris, 1952; 
Orton, 1873a 
Geologic map: Orton, 1873a 
Glacial geology: Rogers, M., 1938 
Gravity anomaly: Batsche, 1963; Richard, 1969 
Ground water: Cross, W. P., 1964c; Dames & Moore, 1972; Deju, 
1974a, 1974b; Gephart, 1974; Norris, 1971c; Riggs-
bee, 1974; Schmidt, James J., 1961a; Walker, A. C., 
1960c, 1960d, 1960h;Walton, 1964, 1966 
Landslides: White, J. F., 1966 
Little Miami River: Brown, E. H., Jr., 1960 
Limestone and dolomite: Stout, 1941 
Limestone resources: Orton, Jr., 1906 
Meteorites: Kalinowski, 1972; Nininger, 1942 
Ordovician lithostratigraphy: Hariharan, 1970 
Paleobotany, Pleistocene pollen analysis: Williams, N. N., 1957 
Paleontology 
Cystoids and crinoids: Busch, 1943 
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Pleistocene Mollusca: Nave, 1968, 1969 
Trilobite: Green, J., 1837 
Pleistocene geology: Brown, D. M., 1948 
Radiocarbon dating: Rubin, 1955 
Seismic reflection study: Mayhew, 1969 
Seismic refraction survey: Hassemer, 1965 
Silurian, Brassfield limestone: Pennell, 1952 
Silurian correlation: Foerste, l 929b 
Soil and soil map: Baker, F. J., 1960c; Petro, 1958 
Streamflow: Schneider, W. J., 1961 
Structure: Kantrowitz, 1959 
Sub-Trenton formations: Wasson, I. B., 1932 
Teays Valley: Norris, 1958 
Water resources: Harker, 1943c; Norris, 1952; Ohio Division of 
Water, 1964; Stout, 1943 
Clay: See under various geologic ages and counties 
Age determination, Pennsylvanian underclays: Hofmann, A. W., 
1965, 1971, 1974;Mahoney, 1969 
Analyses: Austin, 1934; Lamborn, R. E., 1938; Lord, N. W., 
1884b; Macconnell, 1956; Orton, Jr., 1884a; Pablo-
Galan, 1955; Thomas, H.F., 1959; Worcester, 1910; 
Wormley, 1871 
Athens County: Sturgeon, 1958 
Cement ingredient: Bleininger, 1904; Orton, Jr., 1904 
Ceramic industry: Everhart, J. 0., 1949; Orton, Jr., 1884a, 1893; 
Stout, 1938a; Watts, A. S., 1941; Worcester, 1910 
Coal-formation clays: Orton, Jr., 1884a, 1893c; Stout, 1923, 
1939c 
Coshocton County: Lamborn, R. E., 1954 
Cuyahoga County: Van Horn, F. R., 1916 
Distribution: Everhart, J. 0., 1949 
Eastern Ohio: Hice, 1905 
Flint clays, Pennsylvanian: Smith, W. H., 1965 
Foundry bond clay: Dunbeck, 1947 
General: Carney, 1910c; DePablo, 1960; Ohio Division of Geo-
logical Survey, 1958; Orton, Jr., 1884a, 1893c; Rich-
ardson, J. H., 1958; Slavens, 1928 
Glacial drift clays: Lamborn, R. E., 1938; Orton, Jr., 1884a; 
Westgate, 1930 
Glass-pot clays: Stout, 1922 
History of clay industry: Stout, 1923 
Hocking County: Lovejoy, 1888b; Merrill, W. M., 1950 
Jackson County: Morrow, F. C., 1956; Stout, 1940a 
Lawrence County: Dunbeck, 1947;Stout, 1922, 193lb 
Lightweight aggregates from clay: Bowen, C. H., 1955a; Ehlers, 
E.G., 1958; Johnson, J.E., 1957 
Mineral assemblages used to determine depositional environment: 
Ayers, W. B., 1972 
Mineralogy 
Brassfield limestone, shaly portions: Ehlers, E. G., 1961 
General: Aukland, 1956; Macconnell, 1956 
Great Miami River basin: Breuer, 1965 
Harlem coal underclays: Callahan, 1966 
Kope and Fairview formations: Bassarab, 1965, 1968, 1969; 
Booth, 1971 
Lower Kittanning underclay: Calmer, 1971 
Pennsylvanian underclays: Parham, 1962, 1964; Smith, W. 
H., 1962; Webb, D. K., 1961 
Till: Droste, 1956a, 1956b, 1956c;Wilding, 1969 
Muskingum County: Wheeler, B., 1889 
Northeastern Ohio: Newberry, 1870c 
Origin of coal-formation clays: Stout, 1923 
Perry County: Flint, N. K., 1951 
Production: Ohio Department of Development, 1968; Ohio De-
partment of Industrial Relations; Ohio Division of 
Geological Survey, 1959; U.S. Bureau of Mines; Wat-
kins, D. G., 1953a 
Refractory clays: Bognar, 1935; Bole, G. A., 1951; Stout, l 929a, 
1930a 
Resources: Watts, A. S., 1949 
Roofing tiles: Worcester, 1910 
Rubber industry use: Carlton, 1973 
Sediments in Great Miami River basin: Huff, 1968 
Structural clays: Bole, G. A., 1949 
Surface clays: Lamborn, R. E., 1938 
Tuscarawas County: Lamborn, R. E., 1956; Stout, 1922 
Underclays: Schultz, L. G., 1958 
Vinton County: Stout, 1932b, 1940a 
Claypole, Edward, biography: Comstock, 1902, 1903; Winchell, N. 
H., 1901 
Clermont County: See also Cincinnati area; Ordovician; Paleontol-
ogy; Southwestern Ohio 
Bedrock geology, Madeira quadrangle: Osborne, 1970b 
Bog ore: Stout, 1940b 
Diamonds in drift: Hobbs, W. H., 1899 
Engineering geology, flood control and navigation structures: 
Barnett, R. E., 1961 
Field guide: Barnett, R. E., 1961; Bergstrom, S. M., 1969; Caster, 
1970 
Fracture study: Keller, D. J., 1957 
General geology: Orton, 1873a; Osborne, 1966 
Geologic map 
Felicity quadrangle: Osborne, 1973b 
General: Gray, H. H., 1972 
Laurel quadrangle: Kohut, 1973 
Madeira quadrangle: Osborne, 1970b 
Moscow quadrangle: Luft, 197 3 
Western part: Osborne, 1966 
Glacial deposits, weathering: Harris, S., 1950 
Glacial geology: Wright, G. F., 1890a 
Glacial map: Gray, H. H., 1972 
Ground water: Erdman, 1974; Walker, A. C., I960k, 19601, 
1960m 
Limestone and dolomite: Stout, 1941 
Limestone resources: Orton, Jr., 1906 
Lithology, Cynthiana and Eden strata: Edwards, W.R., 1957 
Mudcracks: Hofmann, H.J., 1964 
Ordovician 
Cynthiana formation: Conatser, 1958; Weiss, M. P., 1965 
Eden formation: Norman, 1959; Sharp, E. R., 1957; Weiss, 
M. P., 1965 
Fairview-McMillan formation contact: Hyde, D. E., 1959 
Lithostratigraphy: Hariharan, 1970 
Point Pleasant beds: James, J. F., 189la 
Sub-Eden beds: Lattman, 1951, 1954 
Paleontology 
Aglaspid: Caster, 1952a 
Brachiopods: Bass, I., 1957; Hall, D. D., 1962; Van Fossen, 
1951 
Bryozoa: Ulrich, E. 0., 1879b 
Carpoids: Caster, 1952b 
Conodonts: Bergstrom, S. M., 1966, 1969; Kohut, 1969a; 
McCulloch, 1971; Pulse, 1959, 1960; Sweet, W. C., 
1959a, 197lb; Turco, 1957; Warner, E., 1956; Wilkie, 
1957 
Crinoids: Warn, 1971, 1973 
Ordovician: Foerste, 1909d 
Ostracods: Warshauer, 1972 
Trilobites: Rife, 1967 
Pleistocene geology: Durrell, 1961 
Soil: Lerch, 1971, 1972 
Water resources along Interstate Highway 71: Pree, 1965 
Water resources, general: Stout, 1943 
Water resources, Little Miami River basin: Ohio Division of 
Water, 1964 
aeveland area 
General geology: Bacon, 1950;Cushing, H.P., 1931;Williams, A 
B., 1940 
Geologic map: Cushing, H.P., 1931 
Glacial geology: Bagley, 1950, 1953 
Qeveland water supply: Durfor, 1964 
Climate, Pleistocene: Wayne, 1967 
Clinton County: See also Ordovician; Paleontology; Silurian 
Aeromagnetic map: Philbin, 1965 
Brassfield limestone: Hoover, K. V., 1963b; Hopkins, 1954; Rex-
road, 1967 
Clinton oolitic iron ores: Foerste, 189lb 
Drainage system: Austin, G. M., 1930 
Field guide: Bergstrom, S. M., 1969; Forsyth, 1963a; Gold-
thwait, 1965b, 1969; Summerson, l963a 
General geology: Hussey, J., 1878 
Glacial geology: Austin, G. M., 1930; Goldthwait, 1965b, 1969; 
Kelly, 1937; Lamar, F. S., 1900; Teller, 1964, 1967 
Glacial geology, Paint Creek valley: Foster, John Webster, 1950 
Glacial map: Teller, 1964, 1967 
Gravity anomaly: Batsche, 1963 
Ground water: Dames & Moore, 1972; Schmidt, James J., 1962a; 
Walker, A. C., 1960i, 1960j, l960k 
Limestone and dolomite: Stout, 1941 
Limestone resources: Orton, Jr., 1906 
Paleobotany, Dasycladales: Nitecki, 1972 
Paleontology 
Bivalves: Pojeta, 1961, 1962a, 1966, 1968 
Brachiopods: Hall, D. D., 1962 
Bryozoa: Ulrich, E. 0., 1879b 
INDEX 
Conodonts: Bergstrom, S. M., 1969; Hazel, 1955; Rexroad, 
1967 
Echinoderms: Foerste, 1920; Miller, S. A., 1882c; Wetherby, 
1880; Williams, S. R., 1918 
Ordovician, general: Austin, G. M., 1927; Foerste, 1909d, 
1919; Miller, S. A., 1880c 
Ostracods: Guber, 196 2 
Problematica: Ross,J. P., 1967 
Scolecodonts: Foerste, 1888b 
Stromatoporoids: Galloway, J. J ., 1961 
Precambrian: McCormick, G. R., 1961 
Radiocarbon measurements: Ogden, 1967a 
Soil: Garner, 1962; Moos, 1970; Ohio Division of Lands and Soil, 
1953a, 1956a, 1957b, 1959b, 1961e 
Structure: Kantrowitz, 1959; Tobin, 1961 
Water resources: Stout, 1943 
Water resources along Interstate Highway 71: Pree, 1965 
Water resources, Little Miami River basin: Ohio Division of 
Water, 1964 
Coal 
Acid mine drainage: Ahmad, 1973a, 1973b; Biesecker, 1966; 
Brant, 1959b, 1960b; Cole, V. W., 1955; Geotimes, 
1971; Moulton, 1957; News in Engineering, 1969 
Allegheny coal field: Andrews, 1875b; Roy, 1876c; Whittlesey, 
1854, 1874a, 1876 
Allegheny formation: Brant, 1956a; DeLong, 1957; Denton, 
1957a; Thiessen, 1924 
Analyses: Abernethy, 1965; Aresco, 1953a, 1953b, 1955, 1956a, 
1956b, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 
1964, 1965, 1966, 1967, 1968, 1969; Barkley, 1941; 
Bownocker, 1908a, 1908b, 1929; Campbell, M. R., 
1923; Condit, 1923; Dean, E. S., 1949; DeBrosse, 
1957; Decarlo, 1966; Denton, 1960; Feldmann, H. 
F., 1970; Fieldner, 1914, 1918, 1922, 1923, 1942, 
1952; Janus, 1973a, 1973b; Fraser, 1950; Kerr, T. H., 
1948a; Krumin, 1952, 1957; Lord, N. W., 1884b, 
1892, 1913; McMillin, 1884a; Mendenhall, T. C., 
1871; Newberry, 1874q; Orton, 1886b; Pope, G. S., 
1912, 1916;Smith, W.H., 195l;Snyder, 1923, 1953; 
U.S. Bureau of Mines, 1970a, 1971a, 1972; U.S. Geo-
logical Survey, 1913; Wormley, 1871; Zeilinger, 
1972; Zubovic, 1966 
Appalachian coal field: Rogers, H. D., 1843; White, I. C., 1891 
Ash analyses: Abernethy, 1969; Selvig, 1956 
Ashland County: Granchi, 1958 
Athens County: Andrews, 1878; Bownocker, 1917a, 1929; 
Brant, 1954b, 1956a, 1960a; Burroughs, 1914b; De-
Long, 1955; Denton, 1960; Lovejoy, 1888a; Orton, 
1889c; Read, M. C., 1878c; Smith, G. E., 1951, 1952; 
Smith, W. H., 1952a; Sturgeon, 1958 
Bedford cannel coal: Orton, Jr., 1884b 
Bedford coal: Granchi, 1958 
Beds: Bownocker, 1908a, 1917a, 1929; Collins, H. R., 1960; 
Fieldner, 1952 
Beds, faulting in: Huston, 1883 
Beds, horsebacks in: Haseltine, 1883 
Beds, identification: Roy, 1887a 
Beds, irregularities: Roy, 1882, 1887b, 1888; Stevenson, J. J., 
1875 
Beds, parallelism: Andrews, 1874b; Newberry, 1874g 
Belmont County: Berryhill, H. L., 1955, 1963; Bownocker, 
l917a, 1929; Brant, 1956a, 1960a; Brown, C. N., 
1888; Condit, 1923; DeBrosse, 1957; DeLong, 1955; 
Denton, 1960; Lesquereux, 1854a; Smith, W. H., 
1952a; White, G. W., 1947b 
Belmont County, Pittsburgh (No. 8) coal analyses: Feldmann, H. 
F., 1970 
Beryllium content: Stadnichenko, 1961 
Bibliography: Averitt, 1972; Berryhill, L. R., 1951 
Boulders in coal: Hicks, L. E., 1879; Marsh, 1872; Orton, 1892; 
White, C. A., 1871; Winchell, A., 187lb 
Brookville (No. 4) coal: DeLong, 1957 
Cannel coal: Ashley, 1918; Bowen, C. H., 1951; Newberry, 
1857b; Orton, Jr., 1884b; Tappan, 1830 
Carroll County: Bownocker, 1917a, 1929; Brant, 1954b, 1956a, 
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1960a; DeBrosse, 1957; DeLong, 1955, 1957; Lam-
born, R. E., 1942; Whittlesey, 1879c 
Characteristics: Orton, 1886b 
Clarion (No. 4A) coal: Bownocker, 1908a; DeLong, 1957 
Classification: Orton, 1884b; Wanless, 1959 
Coalification patterns: Damberger, 1970, 1974 
Coke suitability: Bancroft, 1887; Stout, 1919a, 1919b 
Columbiana County: Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a;DeBrosse, 1957;Denton, 1957a, 1960; 
Granchi, 1958; Stout, 1924; Sturgeon, 1943, 1944; 
Whittlesey, 1874b, 1879c 
Conemaugh formation: Condit, 1912b; DeBrosse, 1957; Morris, 
D. A., 1967, 1968 
Constitution: Orton, 1884b, 1884f 
Copiapite content: Mccaughey, 1918 
Correlation: Wanless, 1939; White, I. C., 1879 
Correlation by microfossils: Kosanke, 1943b; Thiessen, 1923, 
1924 
Coshocton County: Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeLong, 1957; Granchi, 1958; Lam-
born, R. E., 1954; Orton, Jr., 1884b; Whittlesey, 
1879c 
Deposition: Donaldson, A. C., 1969b; Gray, H. H., 1963; Wan-
less, 1965, 1969 
Dunkard group: Denton, 1960 
Eastern Ohio: Ford, Bacon & Davis, Inc., 1951; White, I. C., 
1879 
Economic geology: Ohio Division of Geological Survey, 1958; 
Wright, A. J., 1953 
Evaluation: Gomez, 1974 
Fields: Bownocker, 1917a; Burroughs, 1913c; Burrows, 1915; 
Campbell, M. R., 1923; Fieldner, 1923; Haseltine, 
1902; Orton, 1893e; Roy, 1876a, l883b; Trumbull, 
1960 
Fields map: Orton, 1893e 
Fishpot coal: Denton, 1960 
Fossils from coal beds: Hoare, R. D., 1968b 
Fusibility of ash: Abernethy, 1960 
Gallia County: Bownocker, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; DeBrosse, 1957; DeLong, 1955, 1957; Den-
ton, 1960; Lovejoy, 1888a 
Gas coals: McMillin, 1884a, 1884b 
Geauga County: Granchi, 1958; Sturgeon, 1945a 
General: Andrews, 187ld; Ashley, 1905; Bownocker, 1908a, 
1917a, 1929; Brant, 1957b, 1960a; Carney, l910c; 
Fieldner, 1914, 1918, 1922; Hildreth, 1838; Kerr, T. 
H., 1948a; Lord, N. W., 1913; Macfarlane, J., 1873; 
Mather, W.W., 1838c; Melvin, J. H., 1948; Newberry, 
1870c, 1874c; Ohio Division of Geological Survey, 
1959; Orton, 1883d, 1893d; Roy, 1876c, 1883b, 
1884a, 1885a; Stout, 1919a, 1938a, l944b; U.S. 
Bureau of Mines; White, I. C., 1891; Whittlesey, 
1869b 
Geology: Donaldson, A. C., 1972d; Orton, 1886d 
Germanium content: Stadnichenko, 1953 
Guernsey County: Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Brown, C. N., 1884, 1888; Carmin, 
1943; Condit, 1923; DeBrosse, 1957; DeLong, 1955; 
Smith, W. H., 1952a; Tappan, 1830; White, G. W., 
1947d 
Hanging Rock district: Orton, 1878c 
Harlem coal: DeBrosse, 1957 
Harrison County: Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeBrosse, 1957; DeLong, 1955; Den-
ton, 1960; Smith, W. H., 1952a; White, G. W., 1947b 
Heating values: Flynn, G. J., Jr., 1949 
History of development: Bancroft, 1888; Eavenson, 1938; Roy, 
1884a, l885a; Stout, l944b; Whittlesey, 1883 
Hocking County: Andrews, 1878; Bownocker, 1917a, 1929; 
Brant, 1954b, 1956a, 1960a; DeBrosse, 1957; De-
Long, 1957; Granchi, 1958; Merrill, W. M., 1950; 
Orton, 1889c; Read, M. C., 1878c; Whittlesey, 
1873b, 1877b 
Hocking Valley field: Briggs, C., Jr., 1838a; Hunt, T. S., 1874a, 
1874b, 1879; Orton, 1884b, 1889c; Read, M. C., 
1878c 
Holmes County: Bownocker, 1917a, 1929; Brant, l954b, 1956a, 
1960a; De Long, 1957; Granchi, 1958 
Jackson County: Bownocker, 1908a, 19l 7a, 1929; Brant, 1954b, 
l956a, 1960a; Briggs, C., Jr., 1838a; DeLong, 1957; 
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Ede, 1895; Granchi, 1958; Morrow, F. C., 1956; Roy, 
1884b, 1885a, 1894, 1899 
Jefferson County: Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, l 960a; Brown, C. N., 1888; DeBrosse, 
1957; De Long, 1955; Denton, 1960; Newberry, 
1878c; Smith, W. H., 1952a;White, G. W., 1947b 
Jointing in beds: Ver Steeg, 1942b 
Kenova quadrangle: Phalen, 1906, 1908 
Lawrence County: Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, 1960a; Briggs, C., Jr., 1838a; De-
Brosse, 1957; DeLong, 1955, 1957; Granchi, 1958; 
Phalen, 1906, 1908 
Licking County: Bownocker, 1917a, 1929; Brant, 1956a, 1960a; 
Granchi, 1958 
Lithofacies patterns applied to coal exploration: Berryhill, H. L., 
1970 
Low-sulfur coal: Struble, 1971 
Lower Freeport (No. 6A) coal: Brant, 1956a 
Lower Kittanning (No. 5) coal: Bownocker, 1908a; Brant, 
1954a, 1954b, 1956a 
Mahoning coal: DeBrosse, 1957 
Mahoning coal field: Hazeltine, 1885; Roy, 1876b 
Mahoning County: Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, 1960a; Granchi, 1958; Lamborn, R. 
E., 1942; Newberry, 1878c; Sturgeon, 1943, 1944; 
Whittlesey, 1838b 
Mahoning Valley coal field: Roy, 1876b 
Map of coal fields: Orton, 1893e 
Mapping coal seams with aerial photography: Norell, 1966 
Massillon coal field: Orton, 1884b, 1884g 
Medina County: Bownocker, 1929; Brant, 1960a; Granchi, 1958 
Meigs County: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeBrosse, 1957;DeLong, 1955, 1957; 
Denton, 1960; Lovejoy, 1888a 
Meigs Creek (No. 9) coal: Bownocker, 1908a; Brown, C. N., 
1884; Cady, 1955a; Fagerstrom, 1954; Krumin, 
1952, 1957; Smith, W. H., 1952a; White, G. W., 
1947d 
Mercer coal: Granchi, 1958 
Microfossils: Cross, A. T., 1950a, 1950b, 1952c, 1954b; Hoskins, 
J. H., 194l;Kosanke, 1943a, 1943b, 1962 
Middle Kittanning (No. 6) coal: Andrews, 1878; Bownocker, 
1908a; Brant, 1956a; Merrill, W. M., 1951; Read, M. 
C., 1878c; Sturgeon, 1944; Whittlesey, 1872b, 
1873b, 1875, 1877b 
Mine fires: Griffith, 1960 
Mine, flooded, geochemistry: Elliott, 1974; Henry, S. D., 1974 
Mines, temperature survey: Ghosh, 1971; Ahmad, 1971b 
Mining: Ohio Coal Association, 1947; Roy, 1876a, 1883c, 
1884e, 1885a, 1889; Sisler, 1925 
Monongahela formation: Bownocker, 1908a; Denton, 1960; 
Stout, 1929b, 1954; Thiessen, 1923 
Monroe County: Bownocker, 1908a, 1917a, 1929; Brant, 1960a; 
Condit, 1923; DeBrosse, 1957; DeLong, 1955; Den· 
ton, 1960; Smith, W. H., 1952a 
Morgan County: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Brown, C. N., 1884; DeBrosse, 1957; 
DeLong, 1955; Denton, 1960; Lovejoy, 1888a; Nor· 
ling,1958; Smith, W. H., 1952a; White, G. W., 1947d 
Muskingum County: Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, 1960a; Brown, C. N., 1884; DeBrosse, 
1957; DeLong, 1955, 1957; Foster, John Wells, 1838; 
Granchi, 1958; Lesquereux, 1854a; Smith, W. H., 
l 952a; Wheeler, B., 1889; White, G. W., 1947d; 
Whittlesey, 1879c 
Muskingum Valley: Hildreth, 1836a 
New Straitsville mine fire: Griffith, 1960 
Noble County: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
l956a, 1960a; Brown, C. N., 1884; Condit, 1923; De-
Brosse, 1957; DeLong, 1955; Denton, 1960; Smith, 
W. H., 1952a; White, G. W., 194 7d 
Northeastern Ohio: Lesquereux, 1854a; Newberry, 1871c; 
Whittlesey, 1852 
Ohio Division of Geological Survey, Coal Section: Klein, 1953; 
Smith, W. H., 1952b 
Oil: Bowen, C. H., 1951; Kerr, T. H., 1948b; Krumin, 1951; 
Smith, W. H., 1951 
Origin: Andrews, 1873a; Frank, 1970; Newberry, l883a; Rogers, 
H. D., 1843; Roy, 1876a; Whittlesey, 1845 
Perry County: Andrews, 1873b, 1878; Bownocker, 1908a, 
1917a, 1929; Brant, 1954b, 1956a, 1960a;DeBrosse, 
1957; Flint, N. K., 1951; Foster, John Wells, l851b; 
Granchi, 1958; Hyde, J. E., l912b; Mather, W. W., 
1853; Read, M. C., l878c; Whittlesey, 1872b, 1873b, 
1877b 
Petrology: Cady, 1954, 1955a, 1955b, 1958; Parks, 1956 
Pike County: Brant, 1960a; Granchi, 1958 
Pittsburgh (No. 8) coal: Ashley, 1938b; Berryhill, H. L., 1955; 
Bownocker, l 908a, l 926b; Brown, C. N., 1888; Bur-
rows, 1914c; Cross, A. T., 1954a; DeLong, 1955; 
Eavenson, 1938; Kosanke, l943a, 1962; Lovejoy, 
1888a; Smith, G. E., 1951, 1952; U.S. Geological 
Survey, 1973a; White, I. C., 1927 
Pomeroy (No. 8A) coal: See Redstone (No. 8A) coal 
Portage County: Bownocker, 1917a, 1929; Brant, 1960; Granchi, 
1958;Whittlesey, 1878 
Pottsville formation: Granchi, 1958 
Preparation characteristics: Zeilinger, 1972 
Production: Alloway, 1953, 1954, 1955, 1956; Crump, 1974; 
Kefauver, 1957, 1958, 1959, 1960a; Keystone Coal 
Buyers Manual; Klein, 1952; Ohio Department of De· 
velopment, 1968; Ohio Department of Industrial Re-
lations; Ohio Division of Geological Survey, 1956; 
U.S. Bureau of Mines; Watkins, D. G., 1953a; Zim-
merman, J. L., 1961, 1962, 1963, 1964, 1965, 1966 
Pyrite in coal: Tucker, W. M., 1919 
Quakertown (No. 2) coal: Ede, 1895; Granchi, 1958 
Radioactivity: Snider, 1954; Vine, 1962; Welch, 1953 
Redstone (No. 8A) coal: Bownocker, 1908a, 1908b; Cross, A. T., 
1956; DeLong, 1955; Lovejoy, 1888a 
Refuse disposal: U.S. Bureau of Mines, 1973 
Replacement by elastics: Merrill, W. M., 1951 
Research: Brant, 1954a;Cady, 1952, l954;Denton, 1959;Klein, 
1953; Smith, W. H., 1952b 
Reserves: Ashley, 1938b; Averitt, 1950, 1953, 1961, 1968, 
1969, 1970, 1973; Berryhill, H. L., 1955; Brant, 
1954a, 1954b, 1956a, 1957a, l957b, 1958, 1960a; 
Qark, F. R., 1917; DeBrosse, 1957; DeLong, 1955, 
1957; Denton, 1960; Fieldner, 1952; Ford, Bacon & 
Davis, Inc., 1951; Granchi, 1958; Ohio Coal Associa-
tion, 1947; Orton, 1896b; Ray, F. A., 1914, 1929; 
Schantz, 1958; Smith, W. H., 1952a; Stout, l930b; 
U.S. Bureau of Mines, 197lb, 1974;Wier, 1959 
Sandstone cutouts: Tilton, J. G., 1967 
Scioto County: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeLong, 1957; Granchi, 1958 
Sharon (No. 1) coal: Granchi, 1958; Haseltine, 1885; Howells, 
1885; Orton, 1884g; Roy, 1876b; Sturgeon, 1945a 
Southeastern Ohio: Andrews, 1865, 187lb 
Southern Ohio: Hunt, T. S., 1874a, 1881 
Stark County: Bownocker, l908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Claypole, 1895e; DeLong, 1957; Gran· 
chi, 1958; Newberry, 1883c;Whittlesey, 1879c 
Strip-mine overburden: Limstrom, 1950a, l950b, 195la, 1951b; 
Struthers, 1964 
Strip-mined land 
Distribution: Knudsen, 1954 
Ecology: Riley, C. V., 1960 
Monitored by ERTS data: Chase, 1973; Pettyjohn, 1974a; 
Rogers, R.H., 1974 
Radioactive-waste disposal sites: Smith, J. W., 1971 
Reclamation: Brant, 1964; Carter, R. P., 1974; Copelan, 
1959b; Dickman, 1960, 1963, 1964; Flaler, 1952; 
Hyslop, 1964; Knabe, 1964; McComas, 1972; Miller, 
D. P., 1954, 1957, 1958; Sitterley, 1964; U.S. Bureau 
of Mines, 1973 
Strip mining, operation related to water: Hanna, G. P., Jr., 
1964 
Strippable coal resources: Averitt, 1968, 1970; U.S. Bureau of 
Mines, 197lb 
Studies: Smith, W. H., 1956 
Sulfur content: DeCarlo, 1966; U.S. Geological Survey, 1973a; 
Walker, F. E., 1966; Zeilinger, 1972 
Summerfield quadrangle: Condit, 1923 
Summit County: Bownocker, 1917a, 1929; Brant, 1960a; Gran· 
chi, 1958 
Synthetic liquid fuel potential: Ford, Bacon & Davis, Inc., 1951 
Tar and oil from carbonization of coal: Walters, J. G., 1967 
Thickness of seams: Young, 195 2 
Thickness of strip-mine overburden: Young, 1952 
Tionesta (No. 3B) coal: Granchi, 1958 
Trumbull County: Bownocker, 1929; Brant, 1960a; Granchi, 
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1958 
Tuscarawas County: Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, 1960a; DeBrosse, 1957; DeLong, 
1957; Granchi, 1958; Lamborn, R. E., 1956; Whittle-
sey, 1879c 
Uniontown (No. 10) coal: Denton, 1960 
Upper Freeport (No. 7) coal: Bownocker, 1908a; Brant, 1956a 
Upper Freeport (No. 7) flora: Berry, E.W., 1933 
Upper Freeport (No. 7), Guernsey County: Carmin, 1943 
Uranium in coal: Vine, 1962; Welch, 1953 
Uses: Orton, 1883c 
Vinton County: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeLong, 1957; Granchi, 1958; Moul-
ton, 1957; Watkins, T. L., 1890 
Washability: Krumin, 1952, 1957;Wilson, T. H., 1949 
Washington (No. 12) coal: Denton, 1960 
Washington County: Andrews, 1864; Bownocker, 1908a, 1917a, 
1929; Brant, 1960a; DeBrosse, 1957; DeLong, 1955; 
Denton, 1960; Lesquereux, 1854a; Smith, W. H., 
l 952a; White, G. W., 1947d 
Wayne County: Bownocker, l 917a, 1929; Brant, 1954b, 1956a, 
1960a;DeLong, 1957;Granchi, 1958 
Waynesburg (No. 11) coal: Denton, 1960 
Wilgus coal: DeBrosse, 1957 
Woodsfield quadrangle: Condit, 1923 
Coalified wood: Breger, 1955 
Coke: Newton, 1884; U.S. Bureau of Mines 
College Corner area, general geology: Saines, 196 6 
Columbiana County: See also Glacial geology; Oil and gas; Pennsyl-
vanian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Allegheny formation, coal correlation: Denton, 1957a 
Allegheny formation, paleoecology: Case, E. C., 1917 
Bedrock geology, Minerva quadrangle: De Long, 1967b 
Brines: Orton, 1885d; Root, W. J ., 1888 
Buried soil: Lessig, 1959a 
Clay mineralogy: Calmer, 1971 
Days: Stout, 1923 
Clinton sandstone: Knight, W. V., 1969 
Coal: Bownocker, 1917a, 1929;Brant, 1954b, 1956a, 1960a;De-
Brosse, 1957; Denton, 1960; Granchi, 1958; Orton, 
1884b; Sturgeon, 1944; Whittlesey, 1874b, 1879c 
Conemaugh formation: Condit, 1912b 
Field guide: Denton, 1961; Ferm, 1969; Merrill, G. K., 1974 
Gas analyses: Moore, B. J., 1966b 
General geology: Newberry, 1878b; Stout, 1924; Whittlesey, 
1879c 
General geology, Kensington quadrangle: De Long, 1965a 
General geology, Wellsville quadrangle: Hance, 1925 
Geomorphology: Ver Steeg, 1944b 
Glacial geology: Lessig, 1962; White, G. W., 1942, 195 la; Wright, 
G. F., 1890a 
Ground water: Cummins, 1960a, 1960c; Pree, 19621; Schmidt, 
JamesJ., 1959c, 1959d;Sedam, 1973 
Iron industry: Chamberlain, 1883 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas: Bownocker, 1903a; Ebright, 1970; Galey, 1948; 
Whieldon, l 965a 
Oil fields, shallow: Ball Associates, 1965 
Paleobotany, Upper Freeport coal: Berry, E.W., 1933 
Paleoecology, Brush Creek limestone: Ottum, 1969 
Paleontology 
Bivalves: Murphy, J. L., 1965, 1966a, 1967b; Updegraff, 
1969 
Brachiopods: Sturgeon, 1968 
Cephalopods: Miller, A. K., 1946; Murphy, J. L., 1970a; 
Saunders, W. B., 1971; Sturgeon, 1946, 1948 
Conodonts: Sturgeon, 1949b 
Gastropods: Sturgeon, 1964a 
Merostomata: Murphy, J. L., 1970b 
Pottsville fauna: Morningstar, 1922b 
Pennsylvanian: Ferm, 1969; Stevens, 1858a; Sturgeon, 1933, 
1943; White, I. C., 1879; Whittlesey, 1880 
Radiocarbon measurements: Ogden, 1967a 
Soil: Ohio Division of Lands and Soil, 1963b; Lessig, 1959c, 
196lb, 1963, 1964, 1968 
Strip-mine overburden: Limstrom, 1950a 
Structure on Oriskany formation: Cate, 1962 
Water resources: Cross, W. P., 1952; Ohio Division of Water, 
1961; Stout, 1943 
Columbus, floods: U.S. Geological Survey, 1962e 
Columbus limestone, affected by blasting: Atchison, 1964b; 
Nicholls, 1971 
Columbus quadrangle, general geology and geologic map: Hubbard, 
G.D., 1915; Stauffer, 1911 
Columbus water supply: Durfor, 1964 
Computer analysis in interpretation of gravity anomalies: King, A. 
D.,1973 
Computer simulation of low-flow augmentation storage system: 
Shane, R. M., 1968 
Concretions: Clifton, 1957; Cole, F., 1968; David, 1938; Explorer, 
196ld; Garber, 1961; Jackson, H. E., 1957; Napper, 
1917; Rogers, M., 1935; Seyfried, 1953 
Concretions, development: Ettensohn, 1969 
Concretions, pyrite or marcasite: Mineralogist, 1945; Van Horn, F. 
R., 1933 
Concretions, sphalerite: Greene, 1935 
Condit, D. Dale, biography: Weeks, l 956a, 1956b 
Cone-in-cone: Eisele, 1944; Horstman, l954;Karhi, 1948; Newberry, 
1885c 
Conglomerate, general: Stout, 1944c 
Connate water: Heck, E.T., 1964 
Conneaut quadrangle, general geology and geologic map: Hutton, 
1940 
Corney, G. W., biography: Smith, G.-H., 1948 
Conservation 
Acid mine drainage symposium: Geotimes, 1971 
Caves: Smith, P. M., 1953b 
Mineral resources: Melvin, J. H., 1952c 
Natural resources: Leighton, 1953 
Oil and gas: Cissell, 1965 
Reclamation of strip-mined land: Brant, 1964; Cochran, 1962; 
Copelan, 1959b; Dickman, 1960, 1963, 1964; Flater, 
1952; Hyslop, 1964; Knabe, 1964; McComas, 1972; 
Miller, D. P., 1954, 1957, 1958; Sitterley, 1964 
Soil and water: Smith, T. R., 1965 
Water: Ohio Division of Water, 1955; Stout, 1942; Youngquist, 
c. v., 1951 
Contorted beds, Pike and Ross Counties: Brooks, H.K., 1958 
Coordinate system: Mitchell, H. C., 1945; Taylor, J. I., 1963; U.S. 
Coast and Geodetic Survey, 1955 
Copper, in water of western Lake Erie: Varga, 1974 
Correlation: See also under the various geologic ages 
Allegheny coal beds: Denton, 1957a 
Coal measures: White, I. C., 1879 
Devonian formations: Cooper, G. A., 1942 
Mississippian formations: Weller, 1948 
Ordovician environments: Uhri, 1954 
Ordovician formations: Twenhofel, 1954 
Pennsylvanian formations: Moore, R. C., 1944 
Permian formations: Dunbar, 1960 
Silurian formations: Swartz, 1942 
Tills: Shepps, 1952, 1953; Zumberge, 1960 
Coshocton County: See also Oil and gas; Pennsylvanian 
Clay mineralogy: Webb, D. K., 1961 
"Clinton" sand: O'Rourke, 1919 
Coal: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, l956a, 
1960a; DeLong, 1957; Granchi, 1958; Orton, 1884b; 
Whittlesey, 1879c 
Coal, cannel: Ashley, 1918; Orton, Jr., 1884b 
Coal, sulfur in: Walker, F. E., 1966 
Drainage changes: Clark, W. B., 1902; Tight, W. G., 1894a; 
White, G. W., 1934c 
Field guide: Frank, 1969 
General geology: Hodge, 1878; Lamborn, R. E., 1954; Meyers, T. 
R., 1929 
Geologic map: Lamborn, R. E., 1954; Read, M. C., 1878b 
Glacial geology: White, G. W., 1933, 1937, l 939a 
Ground water: Jamieson, 1969; Potter, W. D., 1938; Pree, 1962i, 
1962k, 1962m; Schmidt, James J., 1962g; Walker, A. 
C., 1962f, 1962i 
Hydrogeology of thin limestone layers: Caswell, 1969 
Hydrologic data: Hobbs, H. W., 1970 
Hydrology, small watersheds: McGuinness, 1962; U.S. Depart· 
ment of Agriculture, 1965 
Hydrology, strip-mined area: Mezga, 1973 
Limestone: Lamborn, R. E., 1951 
Mississippian, Maxville limestone: Lamb, 1916 
Ohio shale Foerstia zone: Schopf, J.M., 1970 
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Oil and gas: Bownocker, 1903a, 1910 
Paleobotany, microfossils: Winslow, M. R., 1962 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology 
Brachiopods: Sturgeon, 1968 
Cephalopods: Sturgeon, 1948 
Conodonts: Sturgeon, 194 9b 
Ostracods: Marple. 195 2 
Pottsville fauna: Morningstar, l 922b 
Pennsylvanian: Whittlesey, 1884d 
Soil moisture-tension data: Holtan, 1968 
Strip-mine overburden: Limstrom, 1951a 
Strip mining, ecological effect investigated by ERTS.l: Chase, 
1973 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Crawford County: See also Devonian; Glacial geology 
Agricultural survey: Klippart, 1871 
Bog ore and calcareous tufa: Stout, l 940b 
Bone beds, Middle Devonian: Wells, J. W., l 944c 
Building stone: Bownocker, 1915 
Devonian 
Columbus and Delaware limestones; Struble, 1952 
Columbus limestone, explosions in: Atchison, 1964a 
Middle Devonian: Janssens, l 970a; Stauffer, 1909 
Olentangy shale: Stauffer, 1916c 
Drainage changes: White, G. W., l 934c 
Economic geology: Hall,J. F., 1956 
General geology and geologic map: Winchell, N. H., 1874a 
Glacial geology: Gregory, J. F., 1956; White, G. W., 1935b 
Ground water: Ohio Division of Water, 1970; Schmidt, JamesJ., 
1960b, 1960c; Stein, l 962e, l 962f 
Limestone: Briggs, C., Jr., 1938b; Orton, Jr., 1906; Stout, 1941 
Mississippian, Bedford shale and Berea sandstone: Pepper, 1954 
Paleontology, invertebrate 
Conodonts: Stewart, G. A., 1956 
Corals, Middle Devonian: Stewart, G. A., 1938 
Foraminifera, Middle Devonian: Summerson, 1958 
Paleontology, vertebrate 
Mastodon: Briggs, C., Jr., 1838b; Foster, John Wells, 1839; 
Horner, 1843 
Sandusky River valley: Hubbard, G. D., 1925 
Sub-Trenton rocks, cross sections: Calvert, 1963c 
Surficial materials: Briggs, C., Jr., 1838b 
Tilted postglacial lake bed: Hubbard, G. D., 1942 
Water resources: Ohio Division of Water, 1963, 1966b, 1968; 
Stout, 1943 
Crustal movement, Lake Erie area: Sparling, 1967; U.S. Army, Corps 
of Engineers, 1957, 1958 
Crustal study: Zietz, 1966a, 1966b 
Cryptoexplosion structure 
Bibliography: Freeburg, 1966 
Characteristic features: Shcit, 1968 
Coesite association: Bucher, 1963; Cohen, A. J., 1961 
Field guide: Forsyth, l 963a; Schmidt, R. G., 1961; Summerson, 
1963a 
General: Bucher, 1921, 1925, 1928, 1933a, 1933b, 1935, 1963; 
Cohen, A.J., 1962;Dietz, 196l;Reidel, 1972 
Geologic map: Reidel, 1972 
Gravity survey: Bull, 1967; Flaugher, 1973; Zahn, 1965 
Magnetic survey: Sappenfield, 1950, 195 l 
Peripheral defonnation: Galbraith, 1968, 1969 
Shatter cones: Dietz, 1960, 1968 
Structure: Summerson, 1963b; Worthing, 1965 
Zinc minerals: Heyl, 1962 
Cryptovolcanic structure: See Cryptoexplosion structure 
Crystal molds in dolomite: Summerson, 1966 
Cumberland quadrangle, Meigs Creek coal: White, G. W., 1947d 
Cuyahoga County: See also Devonian; Glacial geology; Lake Erie; 
Mississippian 
Ancient finger Jakes: Hubbard, G. D., l 908b 
Beach ridges: Carney, 1909b; Upham, 1896a 
Bog ore and calcareous tufa: Stout, l 940b 
Building stone: Bownocker, 1915 
Buried topography: Ver Steeg, 1934 
Buried valleys: Winslow, J. D., 1957b 
Clay and shale resources: Van Horn, F. R., 1916 
Collecting fossil fish: Hyde, J.E., 1926 
Concretions: Rogers, M., 1935; Van Horn, F. R., 1933 
Cuyahoga River 
Geomorphology and environmental geology: Rau, 1969b 
Preglacial gorge: Upham, 1896b 
Water-quality variations: Schroeder, 1966 
Deep well: Orton, 1886f 
Devonian 
Chagrin shale, anticlines: Van Horn, F. R., l910b 
Qeveland black shale: Lewis, T. L., 1971 
Qeveland shale, age: Cushing, H.P., 1912 
Formations: Prosser, C. S., 1912b 
Limestones: Dow, 1961, 1962 
Sylvania sandstone: Neff, P., 1890 
Drainage changes: Qaypole, 1892e; Gould, D. T., 1886; Pierce, 
s. J., 1897 
Engineering geology, foundation conditions: Engineering News 
Record, 1960; Peck, R. B., 1955 
Field guide: Carter, C. H., 1973b; DeBrosse, 1967; Frank, 1958, 
1969; Goldthwait, 1965b; Heimlich, 1974; Hoover, 
K. V., 1963a 
Gas analyses: Moore, B. J., 1966b 
General geology: Bacon, 1950; Cushing, H.P., 1931; Newberry, 
1873b; Pedry, 1951; Winslow, J. D., 1953; Williams, 
A. B., 1940 
Geologic map: Cushing, H.P., 1931; Newberry, 1873b; Pedry, 
1951 
Germanium: Breger, 1955 
Glacial deposits: Fullerton, 1974b; Pierce, S. J., 1901; Ver Steeg, 
1933b; Wright, G. F., 1898a 
Glacial erratics: Claassen, 1898, 1907; Murphy, J. L., 1973b 
Glacial geology: Bagley, 1950, 1953; Forsyth, 1963c; Gold· 
thwait, 1965b; Pierce, S. J., 1897; White, G. W., 
195 3; Winslow, J. D., 1958 
Glacial Lake Abram: Speckman, 1923 
Ground water: Pree, 1962e; Schmidt, James J., 1954b; Sedam, 
1973; Walker, A. C., 1962c, 1962d 
Lake Erie 
Beaches: Tinker, 1959 
Bottom deposits: Hartley, R. P., J96la 
Lake levels: Saville, 1953 
Shoreline: Carter, C.H., 1973b; Hartley, R. P., 1964, 1965; 
Kleinhample, 1952, 1953; Ohio Division of Shore 
Erosion, 1961; Pincus, 1954b; U.S. Army, Corps of 
Engineers, 1950a, 1964b 
Landslides: Van Horn, F. R., 1909, 1910a 
Mass wasting: Savage, 195 la 
Mineral collecting: Williams, H. R., 1936 
Mineralogy, thenardite: Connors, 1974 
Mississippian 
Bedford formation, deformation: Province, 1952 
Bedford shale: Kohout, 1969; Pepper, 1954 
Bedford shale, age: Girty, 1912 
Bedford shale and Berea sandstone: Pepper, 1954 
Berea sandstone: de Witt.1951; Pepper, 1954; Weidman, 194L 
Berea sandstone, lateral pressure: Niles, W. H., 1877 
Cuyahoga formation: Szmuc, 1957, 1959 
Formations: Prosser, C. S., 1912b 
Sunbury shale: Prosser, C. S., 1902 
Natural gas: Van Horn, F. R., 1915 
Oil and gas: Bownocker, 1910, 1916b; Rogers, G. S., 1917; 
Rothrock, 1949;Van Horn, F. R., 1917 
Paleo botany 
Berea formation: Bartoo, 1948, 1959 
Microfossils: Winslow, M. R., 1954, 1962 
Problematica: Lesquereux, 1891 
Tasmanites: Boneham, 1965, 1967 
Paleontology, invertebrate 
Brachiopods: Brainerd, 1852b; Girty, 1939 
Brittle star: Kesling, 1971e 
Bryozoa: Ulrich, E. 0., 1888a 
Crustacea: Rolfe, 1962; Sturgeon, J 964c 
General: Caster, 1934; Szmuc, 1957 
Pleistocene: Leonard, A. B., 1953 
Quaternary insects: Coope, 1968 
Trace fossil: Osgood, 1972 
Paleontology, vertebrate, Devonian fish: Barnett, R. C., Jr., 
1971; Brainerd, 1852a; Claypole, 1892b, 1893f, 
1894a, 1894b, 1897a; Dean, B., 1896; Dunkle, 
1942b, !945a, 1945b, 1947, 1964, 1973; Explorer, 
1961b, 1961c; Harris, J. E., 1951; Hlavin, 1966, 
1972; Hyde, J. E., 1928, 1965; Newberry, 1886, 
1887, 1888; Roberts, D. C., 1960; Schaeffer, 1962a, 
l 962b; Scheele, l 965a, 1965b 
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Pleistocene deposits: Miller, B. B., 1970b, 1972; White, G. W., 
1968c 
Preglacial drainage: Davis, W. M., 1884; Upham, 1896a, 1896b 
Radiocarbon dates: Flint, Richard F., 1955a; Suess, 1954 
Rocky River valley: Donner, 1941; Flahive, 1964; Hubbard, G. 
D., 1925 
Salt: Dellwig, 1969; Phalen, 1919; Stehli, 1963 
Salt cavities used for storage of hydrocarbons: Jacoby, 1970a 
Salt mine: DeBrosse, 1967; Heimlich, 1974; Jacoby, 1969 
Salt mining: Bleimeister, 1961, 1964; Jacoby, 1970b 
Sandstone quarries: Van Horn, F. R., 1931 
Soil: Smith, T. R., 1960a; White, G. W., 1953 
Uranium: Breger, 1955; U.S. Atomic Energy Commission, 1968 
Water pollution, detection by aerial photography: Bay, 1968 
Water resources: Frost, 1959b; Stout, 1943; Winslow, J. D., 1953 
Water-supply tunnel: Pierce, S. J., 1901 
Cuyahoga River 
Floods of January-February 1959: Cross, W. P., 1961; U.S. Geo-
logical Survey, 1964j 
History of development: Oaypole, 1892g; Rau, 1969b; Upham, 
1896a 
Cuyahoga River valley 
Engineering geology: Gardner, G.D., 1974; Peck, R. B., 1955 
Field guide: Gardner, G. D., 1974 
Landslides: Gardner, G.D., 1972b 
Pleistocene geology: Gardner, G.D., 1974 
Water resources: Frost, 1959b; U.S. Geological Survey, 1965a 
Cyclothems, Dunkard group: Beerbower, 1961 
Cyclothems, Lower Pennsylvanian: Morris, D. A., 1961 
Dachnowski-Stokes, Alfred P., biography: Ableiter, 1949 
Darke County: See also Glacial geology; Silurian; Western Ohio 
Aeromagnetic map: Philbin, 1965 
Field guide: Shaver, 1961 
General geology: Lindemuth, 1878 
Geologic map: Burger, A. M., 1971; Gray, H. H., 1972 
Geophysical investigation for highway design: Mayhew, 1965 
Glacial geology: Lindemuth, 1878; Smith, J.M., 1949 
Glacial map: Burger, A. M., 1971; Gray, H. H., 1972 
Ground water: Dames & Moore, 1972; Tate, 1973; Walker, A. C., 
1960b, 1960e, 196la, 196lb 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Oil and gas: Bownocker, 1903a 
Paleontology, invertebrate, cystoid: Busch, 1943 
Paleontology, vertebrate 
Beaver: Langdon, 1883 
Elephas: Hay, 0. P., 1925 
Moose: Mills, 1972a 
Pleistocene pollen: Kapp, 1964, 1966 
Soil: Ohio Division of Lands and Soil, 1965c 
Water resources: Stout, 1943; Tate, 197 3 
Dayton water supply: Durfor, 1964 
Deep-well injection, industrial liquid waste: Clifford, 1972b 
Defiance County: See also Glacial geology; Oil and gas 
Agricultural survey: Klippart, 1871 
Devonian 
Hamilton: Winchell, N. H., 1874b 
Limestones: Winchell, N. H., 1874c 
Traverse group: Mitchell, S. W., 197lb 
Field guide: Frank, 1969 
General geology: Johnson, G. H., 1972; Winchell, N. H., 1874a 
Glacial geology: Forsyth, 1960a;Johnson, G.H., 1972; Kahle, 1957 
Ground water: Ohio Division of Water, 1960a; Walker, A. C., 
1959g, 1959h, 1959i, 1959j 
Limestones: Orton, Jr., 1906; Stout, 1941 
Pleistocene Mollusca: Sterki, 1907 
Soil: Ohio Division of Lands and Soil, l 964a 
Subsurface Devonian formations: Janssens, 1970b 
Sub-Trenton rocks, cross sections: Calvert, 1963c 
Water resources: Stout, 1943 
Delaware County: See also Devonian; Glacial geology; Limestone 
Aeromagnetic map: Philbin, 1965 
Bituminous rock: Ball Associates, 1965 
Bone beds, Devonian: Conkin, J.E., 1969; Wells, J. W., 1944c 
Building stone: Bownocker, 1915 
Chert in Columbus and Delaware limestones: Van Horn, R. G., 
1972 
Devonian 
Cleveland shale: Hicks, L. E., 1878a;Lewis, T. L., 1971 
Columbus limestone, abraded ripple-marked surface: Bates, 
R. L., 1969, 1971 
Columbus limestone, petrography: Moore, C. V., 1951 
Delaware limestone: Moore, C. V., 1951; Prosser, C. S., 
1905b; Westgate, 1933 
Hamilton: Winchell, N. H., 1874b 
Limestones: Winchell, N. H., 1874c 
Middle Devonian rocks: Janssens, 1970a; Stauffer, 1909 
Ohio shale Foerstia zone: Schopf, J. M., 1970 
Olentangy shale: Gable, 1973; Lamborn, R. E., 1927; Stauf-
fer, 1915; Tillman, 1969, 1970 
Ferruginous tufa: Stout, l 940b 
Field guide: Bond, R.H., 1959; Crowl, 1962, 1969; Frank, 1969; 
Janssens, 1969b; Prosser, C. S., 1910 
Flow structures: Cooper, J. R., 1943 
General geology and geologic map: Hubbard, G.D., 1915; Stauf-
fer, 1911; Westgate, 1926; Winchell, N. H., 1874a 
Glacial deposits, multiple tills: Fullerton, 197 4a 
Glacial deposits, Powell and Broadway end moraines: White, G. 
W., 1935b 
Glacial geology: Crowl, 1962; White, G. W., 1933 
Ground water: Schmidt, Jam es J., l 960b, l 960c, l 960d, l 960e 
Ground-water contamination: Pettyjohn, 1972 
Ground-water contamination by oil-field brine: Boster, 1967; 
Shaw, J.E., 1966 
Lawrence Cave (Olentangy Caverns): White, G. W., 1926 
Limestone and dolomite: Stout, 1941 
Mississippian 
Bedford-Berea disconformity: Prosser, C. S., 1912a 
Bedford shale and Berea sandstone: Pepper, 1954 
Flow structures: Cooper, J. R., 1943 
Sunbury shale: Prosser, C. S., 1902; Shaver, 1970 
Paleo botany 
Callixylon: Berry, E.W., 1932c, 1939 
Devonian: Newberry, 1889b 
Peat: Morey, P.R., 1968 
Pseudobornia: Berry, E.W., 1932b 
Tasmanites: Boneham, 1967 
Paleontology, invertebrate 
Conodonts: Gable, 1973; Ramsey, N. J., 1969a; Stauffer, 
1938a; Stewart, G. A., 1956 
Corals: Stewart, G. A., 1938 
Foraminifera: Stewart, G. A., 1947 
Olentangy shale fauna: Baker, R. C., 1938, 1942 
Ostracods: Stewart, G. A., 1945b, 1950 
Scolecodonts: Eller, 1964 
Stromatoporoids: Galloway, J. J., 1957a 
Paleontology, vertebrate, fish: Oaypole, 1893c; Kelsey, 1957; 
Newberry, 1868b; Sinclair, 1956 
Pollution of Alum Creek by oil-field brines: Pettyjohn, 1974b 
Precambrian: McCormick, G. R., 1961 
Radiocarbon dating: Ogden, l 965b 
Soil: Matanzo, 1969; Ohio Division of Lands and Soil, l 960b, 
1960c; Smith, T. R., 1960b 
Stratigraphy at O'Shaughnessy dam: Carman, l 927c 
Sub-Trenton rocks, cross section: Calvert, 1964b 
Sulphur spring: Hildreth, 1837 
Surveying with a tellurometer: Chopra, 1963 
Vance well cuttings: Pye, 1946; Stout, 1940c 
Water pollution by oil-field brine: Pettyjohn, 1971 
Water resources: Stout, 1943 
Water resources along State Route 1: Pree, 1962b 
Waverly group: Hicks, L. E., 1878b 
Delaware limestone, effect of blasting vibration: Nicholls, 1971 
Dellroy quadrangle, bedrock geology: De Long, 1968 
Deltaic sedimentation, Late Paleozoic: Wanless, 1970 
Desiccation cracks in Benwood limestone: Fagerstrom, 1955 
Devil's Tea Table, Morgan County: True, 1896 
Devonian (stratigraphic geology): See also under Paleobotany; Pale-
ontology 
Adams County, Serpent Mound chaotic structure: Schmidt, R. 
G., 1961 
Akron-Cleveland area: Frank, 1958 
Amphipora ramosa zone: Conkin, J. R., 1973a 
Anderdon limestone: Linsley, 1953, 1968 
Appalachian basin: Oliver, 1971 
Ashtabula County: Caster, 1934; Hutton, 1940 
Ashtabula County, core description: Rector, 1950 
Ashtabula quadrangle: Hutton, 1940 
Bedford shale: Girty, 1912; Kohout, 1969; Meyers, D., 1967 
Bellefontaine outlier: Carman, J.E., 1955b; Moses, 1922; Swin-
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nerton, A. C., 1928 
Bentonite: Flowers, 1952 
Berlin Heights quadrangle: Herdendorf, 1966 
"Big Lime": Owens, 1970 
Black shales: Newberry, 1883b; Orton, 1882a; Rominger, 1876 
Bois Blanc formation, correlations: Boucot, 1968 
Boundary with Mississippian: Burroughs, 1964a; Gutschick, 
1964, 1967; Hyde, J. E., 1953; Ulrich, E. 0., 1912; 
Ver Wiebe, 1918 
Boundary with Silurian: Carman, 1927a, 1929, 1930a, 1936; 
Schillhahn, 1929; Summerson, l959a 
Brine-bearing strata: Stout, 1932a 
Camp Sherman quadrangle: Hyde, J.E., 1921 
Central Lake Plains area: Coash, 1957 
Central Ohio: Crowl, 1969; Stewart, G. A., 1955 
Chagrin shale: Chadwick, 1925; Hoover, K. V., 1960 
Chagrin and Cleveland shales, paleocurrent analysis: Lewis, T. L., 
1968 
Chagrin shale, community ecology: Flessa, 1973 
Champaign County: Hill, 1878; Moses, 1922; Swinnerton, A. C., 
1928 
Cherts, origin: Westgate, 1929 
Cincinnati arch area: Janssens, 1967 
Cleveland area: Cushing, H.P., 1931; Williams, A. B., 1940 
Cleveland shale: Cushing, H. P., 1912; Hicks, L. E., 1878a; 
Hoover, K. Y., 1960; Lewis, T. L., 1971; Prosser, C. 
S., 1913; Roberts, D. C., 1960 
Columbus area: Hubbard, G.D., 1915; Janssens, 1969b; Stauffer, 
1911 
Columbus limestone 
Abraded ripple-marked surface: Bates, R. L., 1969, 1971 
Age relations: Stewart, G. A., 1955 
Barberton mine: Stauffer, 1944 
Bone beds, correlation with Kentucky: Conkin, J. E., 197 3b 
Central-northern Ohio: Swartz, 1904 
Central Ohio: Stauffer, 1906, 1907b 
Correlation: Stauffer, 1957 
North-central Ohio: Cunningham, F. F., Jr., 1972 
Paleomagnetism: Martin, D. L., 1971, 1974 
Petrography: Jackson, R. R., 1952; Moore, C. V., 195 l; 
Struble, 1952 
Spirifer horizons: Ireland, 1927 
Thickness: Griggs, 1904 
Unconformity at base: Kindle, 1913 
Columbus-Delaware contact: U.S. Geological Survey, 1967 
Columbus and Sandusky formations, correlations: Swartz, 1907 
Conneaut quadrangle: Hutton, 1940 
Corniferous rocks: Bownocker, 1897, 1898 
Correlation: Branson, E. B., 1911; Cooper, G. A., 1942; Cooper, 
W. F., 1900; Fagerstrom, 1969; Hall, James, 1842, 
1843a, 1843b, 1848; Kindle, 1912, 1913; Lesley, 
1875; Oliver, 1968b, 1969; Prosser, C. S., 1912b; 
Swartz, 1907; U.S. Geological Survey, 1969b; 
Yer Wiebe, 1917b; Whitfield, 1880b; Whittlesey, 
185la; Williams, H. S., 1886, 1891; Winchell, N. H., 
1876b 
Crawford County: Winchell, N. H., 1874a 
Cross sections: Shearrow, 1957b; Wheeler, H. E., 1963 
Cuyahoga County: Caster, 1934; Cushing, H. P., 1912, 1931; 
Pedry, 1951; Prosser, C. S., 1912b; Williams, A. B., 
1940 
Defiance County: Winchell, N. H., 1874a, 1874b, 1874c 
Delaware County: Carman, 1927c; Hicks, L. E., 1878a; Hubbard, 
G.D., 1915; Stauffer, 1911; Westgate, 1926, 1933; 
Winchell, N. H., 1874a, 1874b, 1874c 
Delaware limestone: Conkin, J. E., 197 4a; Diffendal, 1971; 
Prosser, C. S., 1905b; Stauffer, 1906, 1907b; Stewart, 
G. A., 1955;Westgate, 1933 
Delaware limestone, petrology: Jackson, R. R., 1952; Moore, C. 
Y., 1951; Struble, 1952 
Deltas: Wanless, 1970 
Detroit River group: Cunningham, F. F., Jr., 1972; Ehlers, G. M., 
1950; Fagerstrom, l966;Stauffer, 1916a; Stumm, 1945 
Dolomites: Stout, 1941 
Dundee limestone: Stewart, G. A., 1955; Stith, 1972 
Eastern Ohio: Ashley, 1938a 
Erie County: Branson, E. B., 1911; Forsyth, 1971a; Herdendorf, 
1966; Newberry, 1874d; Stauffer, 1915 
Fairfield County: Wolfe, E.W., 1961, 1962 
Franklin County: Foster, John Wells, 1838; Hubbard, G. D., 
1915; Newberry, 1861; Ohio Academy of Science, 
1953; Orton, 1878b; Stauffer, 1911; Wells, J. W., 
1947; Whitfield, l880b 
Geauga County: Pedry, 1951; Prosser, C. S., 1912b; Read, M. C., 
1871 
General: Claypole, 1903; de Witt, 1951; Lafferty, 1941; 
La Rocque, 1955; Newberry, 1870c, 1873a, 1878a; 
Orton, 1882b, 1888a, 1893b; Pedry, 1951; Stauffer, 
1909; White, C. A., 1862; Whitfield, 1882 
Hamilton group: Stauffer, 1907a 
Highland County: Carman, 1929, 1930a; Orton, 1871 b; Rogers, 
J. K., 1936; Schillhahn, 1929; Schmidt, R. G., 1961 
Hillsboro sandstone: Brown, J. L., 1951; Carman, 1929, I930a; 
Prosser, C. S., 1916c; Schillhahn, 1929 
Holland Quarry shale: Carman, 1960; Fagerstrom, 1967 
Huron County: Branson, E. B., 1911; Hoover, K. V., 1960; 
Prosser, C. S., 1913; Read, M. C., 1878a 
lsopach map: Oliver, 1971 
Kelleys Island: Marple, 1922; Yer Steeg, l 935a 
Knox County: Read, M. C., 1878a 
Lake County: Caster, 1934; Prosser, C. S., 1912b 
Lake Erie basin: Carman, 1946 
Limestones: Dow, 1961, 1962; Lamborn, R. E., 1947; Orton, 
1888g; Orton, Jr., 1906; Skrzyniecki, 1972; Stout, 
1941;Winchell, N. H., l874c 
Lithofacies map: Oliver, 1971 
Logan County: Carman, 1955b; Hill, 1878; Moses, 1922 
Lorain County: Branson, E. B., 1911; Cushing, H.P., 1931; New-
berry, 1874e; Parker, J. W., 1950; Rogers, J.P., 1953; 
Truettner, 1954 
Lucas County: Carman, 1936, 1948, 1960; Ehlers, G. M., 1951, 
1952; Gilbert, G. K., l871a; Stauffer, 1908 
Madison County: Summerson, 1959a 
Medina County: Cushing, H.P., 1931 
Monroe division: Carman, 1927a; Grabau, 1910 
Morrow County: Winchell, N. H., 1874a 
New Albany shale: Campbell, G., 1946; Lineback, 1970 
Nomenclature: Lesley, 1875; Prosser, C. S., 1905a; Williams, H. 
s., 1891 
North-central Ohio: Janssens, 1970a; Stewart, G. A., 1955 
Northeastern Ohio: Lesley, 1875; Prosser, C. S., 1912b; Szmuc, 
1970a; Whittlesey, 1838b 
Northern Ohio: Nelson, B. W., 1955a 
Northwestern Ohio: Ehlers, G. M., 1951, l952;Janssens, 1969a, 
1970b; Rogers, W. B., 1842; Sanford, B. V., 1968; 
Shaver, 197l;Stewart,G. A., 1955 
Ohio shale: Andrews, 1871c, 1871d; Brown, J. L., 1951; Denni-
son, 1971; Hoover, K. Y., 1960; Jillson, 1926; Rich, 
J. L., 1951, 1953; Shaler, 1877 
Ohio shale, Adams, Logan, and Ross Counties: Stephens, J. G., 
1953 
Ohio shale, fauna: Branson, E. B., 1911 
Ohio shale Foerstia zone: Murphy, J. L., 1973d; Schopf, J.M., 
1969, 1970 
Olentangy shale: Gable, 1973; Grabau, 1915, 1917; Hoover, K. 
V., 1960; Schwietering, 1972; Stauffer, 1915 
Olentangy shale, age: Tillman, 1969, 1970 
Olentangy shale, fauna: Baker, R. C., 1938, 1942; Stauffer, 
1916c 
Olentangy shale, northern Ohio: Stauffer, 1916c 
Olentangy shale, ostracods: Stewart, G. A., 1939, 1945b 
Olentangy shale, relation to Prout limestone and Plum Brook 
shale: Louden, 1965 
Olentangy shale, southern Ohio: Lamborn, R. E., 1927, 1929 
Onesquethaw stage: Dennison, 1961 
Oriskany sand: Brown, J. L., 1951; Hall, J. F., 1952b 
Ottawa County: Forsyth, 197 la; Kerr, J. E., 1950; Sparling, 
1965, 1971 
Paleoecology: Wells, J. W., 1947 
Paulding County: Winchell, N. H., 1874a, 1874b 
Pickaway County: Andrews, 1874a; Hubbard, G.D., 1915 
Pike County: Bassler, 1911; Melvin, J. H., 1933; Orton, 1874 
Piketon quadrangle: Melvin, J. H., 1933 
Plum Brook shale: Cooper, G. A., 1941; Stewart, G. A., 1945a; 
Stumm, 1941, 1942 
Plum Brook shale, relation to Olentangy shale: Louden, 1965 
Portage County, subsurface: Duggan, 1952 
Pre-Olentangy rocks: J anssens, 1968 
Prout limestone: Grabau, 1917 
Prout limestone, fauna: Stumm, 1941, 1942 
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Prout limestone, relation to Olentangy shale: Louden, 1965 
Ross County: Carman, 1947, 1955a; Hyde, J.E., 1921; Melvin, 
J. H., 1933;0rton, 1874 
Sand patterns: Rooney, 1970; Summerson, 1970a, 1970b 
Scioto County: Ohio Geological Society, 1968 
Shales: Hoover, K. V., 1960; Kindle, 1912; Lamborn, R. E., 
1938; Ver Wiebe, 1917b 
Silica formation, ecology and pyritization: Nussman, 1961 
Silica formation, Lucas County: Mitchell, S. W., 1967 
Silica formation, ostracods: Pauken, 1966 
Silica formation, paleoecology: Pauken, 1964 · 
Southeastern Ohio, subsurface: Dennison, 1961 
Subsurface correlation: Freeman, 1951; Shearrow, l 959a 
Summit County: Cushing, H. P., 1931; Prosser, C. S., 1912b; 
Stauffer, 1944 
Sylvania sandstone: Brown, J. L., 1951; Carman, 1936; Hatfield, 
1968a; Neff, P., 1890 
Ten Mile Creek dolomite: Hatfield, 1966 
Thickness estimate: Lamborn, 1934 
Tioga bentonite: Dennison, 1968, 1970; Fettke, 1952b 
Toledo area: Ohio Academy of Science, 1962 
Traverse group: Mitchell, S. W., 197lb 
Trumbull County: Prosser, C. S., 1912b 
Types ofrocks: Williams, H. S., 1888 
Vermilion West quadrangle: Herdendorf, 1966 
Water-bearing horizons: Stout, 1943, 1944a 
Devonian-Mississippian, Bedford shale, fauna: Flessa, 1973 
Devonian-Mississippian boundary: Burroughs, l 914a; Gutschick, 
1964, 1967; Hyde, J. E., 1953; Ulrich, E. 0., 1912; 
Ver Wiebe, 1918 
Devonian-Mississippian shale sequence: Hoover, K. V., 1960 
Devonian-Mississippian shale sequence, Cuyahoga River valley: 
Hoover, K. V., l963a 
Diamonds: Hobbs, W. H., 1899; Schwarcz, 1965; Wuestner, 1938 
Dimension stone: Bowles, 0., 1963 
Disposal sites for polluted dredgings: Giger, 1973 
Disposal well for pickle liquor: Smith, R. D., 1969 
Dolomite 
Aggregate: Stith, 1969, 1970 
Bibliography: Davis, R. E., 1957 
Crystal molds in dolomite: Summerson, 1966 
Fluxstone: Smith, R. W., 1952 
Mineralogy: French, 1961 
Physical properties: Windes, 1950 
Refractories: Lee, H. C., 1947 
Resources: Hubbard, H. A., 1973; Stout, 1944d 
Use by railroads: Shrode, 1966 
Western Ohio: Stout, 1939b, 1941 
Dolomitization, pre-Trenton: Calvert, 1964c 
Dolostone, electron microscope study: Jackson, J. A., 1968 
Dover quadrangle, oil and gas: Pepper, l 953a 
Drainage basins: Krolczyk, 1954 
Drainage basins, map: Ohio Division of Water, 1973 
Drainage changes 
Ashland County: Hubbard, G. D., 1908d; Todd, J. H., 1900; 
Ver Steeg, 193lb;White, G. W., 1934c 
Athens County: Stearns, C.H., 1899; Tight, W. G., 1900a 
Auglaize County: Bownocker, 1899 
Central Ohio: Dove, 1960b; Sharp, H. S., 1932 
Cincinnati area: Desjardins, 1934; Durrell, 1961; Fenneman, 
1916; Fowke, 1900b; Goldthwait, 196la; Hays, F. 
R., 1951; Teller, 1973 
Coshocton County: Clark, W. B., 1902; Tight, W. G., 1894a; 
White, G. W., 1934c 
Crawford County: White, G. W., 1934c 
Cuyahoga County: Claypole, 1892e; Donner, 1941; Gould, D. T., 
1886; Pierce, S. J., 1897; Upham, 1896a, 1896b 
Eastern Ohio: Stout, 1953 
Erie County: Hole, 1970 
Fairfield County: Detmers, 1912; Hyde, J.E., 1904; Lamborn, 
R. E., 1932; Tight, W. G., 1897b 
Franklin County: Nichols, R.H., 1910; Norris, 1959d 
Geauga County: Scranton, 1932b 
General: Camey, 19llc; Coffey, 1914, 1958, 1961; Forsyth, 
1965b; Fowke, 1900a; Hansen, M. C., 1974b; 
Leverett, 1902, 1932; Stout, 1943 
Greene County: Wells, W. E., 1904 
Highland County: Tight, W. G., 1895 
Hocking River valley: Baker, J., 1965 
Holmes County: Hubbard, G. D., 1908d; Todd, J. H., 1900; 
White, G. W., 1934c, 1949 
Knox County: Clark, W. B., 1902; Lamborn, R. E., 1932; Todd, 
J. H., 1900; White, G. W., 1934c 
Lake County: Scranton, l 932b 
Licking County: Camey, 1906b, 1907; Clark, H., 1911; Clark, W. 
B., 1902; Detmers, 1912; Lamborn, R. E., 1932; Nix-
on, 1913; Scheffel, 1909; Tight, W. G., 1894a, 
1894b, 1894c 
Little Miami River: Bownocker, 1900 
Lucas County: Carman, 1930b 
Mahoning County: Forshay, 1890 
Mahoning River, upper part: Scranton, 1932a 
Medina County: Todd, J. H., 1900 
Mercer County: Bownocker, 1899 
Miami River: Fenneman, 1912, 1914 
Monroe County: Tight, W. G., 1900a 
Montgomery County: Norris, 1948a, 1948b 
Morgan County: Tight, W. G., 1900a 
Morrow County: White, G. W., 1934c 
Muskingum County: Davis, H.J., 1899; Tight, W. G., 1894a 
Muskingum Valley, lower: Frye, 1937, 1940 
Muskingum Valley, upper: Coffey, 1930 
Newark dr system: Lamborn, R. E., 1932 
Noble Cou ight, W. G., 1900a 
Northeastern hio: Chamberlin, T. C., 1894a, 1894b; Coffey, 
1930; Focke, 1928; Leverett, 1891a 
Ohio River: Carlston, 1962; Chamberlin, T. C., 1894a, 1894b; 
Fowke, 1898, 1925, 1933; James, J. F., 1888a, 
189lb; Lamb, 1932; Leverett, 1897c, 1939b; Tight, 
W. G., 1898; Wayne, 1952; Westgate, 1893; Wright, 
G. F., 1894b 
Ottawa County: Sparling, 1967 
Perry County: Davis, H. J., 1899; Detmers, 1912; Tight, W. G., 
1897b 
Pickaway County: Nichols, R.H., 1910; Schuster, 1952 
Pike County: Leverett, 1897b; Tight, W. G., 1895 
Portage County: Scranton, 1932b 
Richland County: Todd, J. H., 1900; White, G. W., 1934c 
Rocky River: Donner, 1941; Gould, D. T., 1886 
Ross County: Fowke, 1895; Tight, W. G., 1895 
Scioto County: Leverett, 1897b 
Scioto Valley: Rich, J. L., l 935b 
Shelby County: Bownocker, 1899 
Southeastern Ohio: Frye, 1938b; Happ, 1934; Perry, E. S., 1929; 
Stout, 1938c; Tight, W. G., 1900c, 1903 
Southern Ohio: Stout, 193ld; Tight, W. G., 1897a 
Southwestern Ohio: Brand, 1932; Fenneman, 1912, 1914; 
Fowke, 1898, 1901; James, J. F., 1893; Miller, A. M., 
1901; Teller, 1970a, 1970b; Tight, W. G., 1901; 
White, I. C., 1884; Wright, G. F., 1884d, 1890a, 
1894b 
Stark County: Scranton, 1932b; Claypole, 1892g 
Summit County: Claypole, 189lb, 1892a, 1892f, 1892g; Schaef-
er, E. J., 1946a 
Teays River: Fidlar, 1943; Janssen, 1952, 1953; Neff, J. R., 
1970;Wolfe,J. N., 1942 
Trumbull County: Forshay, 1890 
Tuscarawas River: King, C. C., 1972 
Warren County: Wolford, 1927 
Washington County: Tight, W. G., 1900a 
Wayne County: Hubbard, G. D., 1908d; Roche, 1974; Todd, J. 
H., 1900; Ver Steeg, 1930; White, G. W., 1934c 
Western Ohio: Ver Steeg, 1936c, 1938a 
Wood County: Carman, 1930b 
Drainage, Great Lakes basin: Powers, 1962 
Dunkard, age: Barlow, 1972 
Dunkard group: Camp, T. M., 1968; Martin, W. D., 1957, 1965, 
1969, 1972; Stauffer, 1920; Vernuri, 1968 
Earth flow, eastern Ohio: Sharpe, C. F. S., 1942 
Earth science education: Hassard, 1969; Marple, 1955a; Mayer, V. J., 
1970; Roth, R. A., 1969; Sigma Gamma Epsilon, 
Sigma Chapter, 1950; Skinner, 1967, 1969 
Earth tides: Massmann, 1968 
Earthquakes 
Anna: Earthquake Notes, 1931; Joliat, 1931; Willis, D. E., 1970 
Central and southeastern Ohio: von Hake, 1968 
Effect on ground water: White, R. M., 195 2 
March 1937: Stechschulte, 1937;Westland, A. J., 1940 
Ohio: Bradley, E. A., 1965; Heck, N. H., 1928, 1938, 1958; 
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Lessing, 1974; MacCarthy, 1963; U.S. Coast and Geo-
detic Survey 
Relation to structure: Primmer, 1972 
Shelby County: Rouse, 1938; Westland, A. J ., 1939, 1940 
Western Ohio: Rouse, 1938; Westland, A. J., 1939 
Willoughby: Walter, 1951 
East Liberty quadrangle, glacial geology: Baumiller, 1917; Forsyth, 
1967 
Eastern Ohio: See also individual counties 
Aeroradioactivity survey: Bates, R. G., 1966b, 1966c 
Aeromagnetic survey: Beck, 1964 
Clay: Hice, 1905 
Clay mineral facies, Pennsylvanian underclays: Parham, 1962 
Clay minerals in Harlem coal underclay: Callahan, 1966 
-coal 
Evaluation: Gomez, 1974 
Regions: Macfarlane, J., 1873 
Reserves: Ford, Bacon & Davis, Inc., 1951 
Synthetic liquid fuel potential: Ford, Bacon & Davis, Inc., 
1951 
Devonian shales: Schwietering, 1970 
Devonian, Tioga bentonite: Dennison, 1970 
Earth flow: Sharpe, C. F. S., 1942 
Erosion surfaces: Ver Steeg, 193la, 1939, 1940a 
Field guide: Denton, 1961 
- Fossils from coal beds: Hoare, R. D., 1968b 
General geology: Hildreth, 1838; Whittlesey, 1869a 
Geomorphology: Forsyth, 1962 
Glacial geology: Stout, 1953 
Iron ore: Willis, B., 1886 
Landslides: Sharpe, C. F. S., 1942 
Limestones: Lamborn, R. E., 1951 
Muskingum River valley, chloride contamination: Williams, E. B., 
1973 
Ohio River valley, drainage changes: Leverett, 1939b 
Oil and gas 
Berea sand: Orton, 1888d; Rittenhouse, 1946 
"Clinton" sandstone: Krueger, 1974 
Gas: Roth, E. E., 1968 
Hydraulic fracturing: Mahaffey, 1954b 
Paleobotany, palynology of Allegheny coals: Gray, L. R., 1966, 
1967 
- Paleobotany, Pennsylvanian: Abbott, 1958 
Paleocurrents indicated by ostracod orientation: Jones, M. L., 
1969 
Paleontology, invertebrate 
Bivalves: Kindt, 197 4 
Cephalopods: Unklesbay, 1954 
Conodonts: Merrill, G. K., 1968a, 1968b, 1968c, 1969, 
l 972a, 197 3a 
General: Webb, D.R., 1972 
Microgastropods: Hoare, T. B., 1973 
Paleontology, vertebrate, Pennsylvanian: Romer, 1952 
Paleostream analysis: Donaldson, 1969c 
- Pennsylvanian 
Allegheny series: Baroffio, 1964, 1966; Ferm, 1965b; Neff, 
J. W., 1965; Roberts, H. H., 1966; Saxena, 1971; 
Sturgeon, 1964d; Zimmerman, R. K., 1966a, 1966b 
Conemaugh series: Merrill, G. K., 1973b 
Deltaic deposition: Donaldson, A. C., 1972c, 1974; Ferm, 
1970 
General: Orton, 1884a 
Lower Freeport sandstone: Flores, 1967b 
Monongahela series: Hoover, J. R., 1967; Stout, 1929b 
Pottsville conglomerates: Meckel, 1967 
Stratigraphy: Colton, G. W., 1970 
Pennsylvanian and Permian: Arkle, 1972a, 1974; Cross, A. T., 
1952a 
Radioactivity, coal and shale: Snider, 1954 
Salt beds: Clifford, 197 3b 
Salt distribution: Hall, J. F., 1963 
Salt resources: Lefond, 1969 
Stratigraphy, general: Orton, 1880 
Stratigraphy related to acid mine-water production: Hanna, G. 
P., Jr., l 963a 
Structure: Cottingham, 1927; Richardson, G. B., 1928 
Subsurface stratigraphy, Cambro-Ordovician: Wagner, W. R., 
1961 
- Thickness of Middle Allegheny stratigraphic intervals: Flores, 
1968 
Tuscarawas River valley, chloride contamination: Williams, E. B., 
1973 
Ecology 
Buzzard's Roost Rock, Adams County: Gilfillan, 1962a 
General: Forsyth, 1965j 
Water areas in strip-mine land: Riley, C. V., 1960 
Economic geology: See also the names of specific mineral resources 
and products 
Abandoned lake beds: Hubbard, G.D., 1939b 
Belmont County: Berryhill, H. L., Jr., 1963; Condit, 1923 
Bibliography: Geological Society of America 
Clay: DePablo, 1960; Johnson, J.E., 1957; Slavens, 1928; Watts, 
A. A., 1941 
Clinton sandstone, northeastern Ohio: Knight, W. V., 1968, 1969 
Crawford County: Hall, J. F., 1956 
Eastern Ohio: Hildreth, 1838 
Geauga County: Bowen, C.H., 1952, 1954a 
General: Alloway, 1954, 1955, 1956; Bowen, C. H., 1953b; 
Bownocker, 19llc; Camey, 1910c; Copelan, 1960; 
Fenneman, 1927; Gatti, 1973; Grimsley, 1933; Hil-
dreth, 1836c; Hoover, K. V., 1957, 1959; Kaufman, 
1956; Kerr, J. R., 1958a, 1958b; Kieran, 1934; 
Krickich, 1959a, 1959b, 1960, 1961, 1962, 1963, 
1964, 1965, 1967a, 1967b, 1968, 1970, 1971; Lund, 
R. J., 1951; Mather, W.W., 1838a, 1838c; Melcher, 
N. B., 1957; Melvin, J. H., 1952c; Mote, 1955; New-
berry, 1870c; Nold, 1954; Ohio Department of Devel-
opment, 1968; Ohio Development and Publicity 
Commission, 1944; Ohio Division of Geological Sur· 
vey, 1953, 1958, 1959; Peattie, 1923; Reynolds, J., 
1952; Robey, 1959; Schrader, 1917; Snowden, 1967, 
1968, 1969, 1970, 1971, 1972; Stanchina, 1959, 
1960; Stout, 1932c, 1938a; Sutton, J. A., 1972, 
1973, 1974; U.S. Bureau of Mines; Watkins, D. G., 
1953a; White, G. W., 1944a, 1947a; Wright, A. J., 
1953; Zimmerman, J. L., 1961, 1962, 1963, 1964, 
1965, 1966 
Guernsey County: Carmin, 1943; Condit, 1923 
Gypsum: Gutchick, 1956; Kefauver, 1962 
Hocking Valley region: Hunt, T. S., 1881; Jennings, 1888 
Iron ore: Carr, M. S., 1959 
Jackson County: McClure, R. I., 1939; Morrow, F. C., 1956 
Kenova quadrangle: Phalen, 1908 
Lawrence County: Phalen, 1908 
Licking County: Franklin, G. J., 1961 
Lightweight aggregate: Bowen, C. H., 1955a; Everhart, J. 0., 
1958;Johnson,J. E., 1957 
Lime: Johnson, L. E., 1951; Patterson, C. M., 1960 
Limestone, Wood County: Bru"tvann, 1964 
Marion County: Hall, J. F., 1956 
Mineral industries directory: Bownocker, 1928; Ohio Depart-
ment of Industrial Relations 
Mineral industries map: Bownocker, 1928; Ohio Department of 
Industrial Relations; White, G. W., 194 7c 
Mineral production statistics: U.S. Bureau of Mines 
Monroe County: Arkle, l 950a; Condit, 1923 
Morrow County: Hall, J. F., 1956 
Noble County: Condit, 1923 
Northeastern Ohio: Newberry, 1857a; Whittlesey, 1838b 
Ottawa County: Gutchick, 1956 
Portage County: Bowen, C. H., 1952, 1954a; Cochran, 1959; 
Rock Products, 1953 
Sand, Cincinnati area: Schaleman, 1953 
Sand from Lake Erie: Gilfillan, 1959a 
Sharon conglomerate: McOure, R. I., 1939 
Silica: Bowen, C. H., 1952, 1954a; Cochran, 1959; Murphy, T. 
D., 1960; Rock Products, 1953 
Southeastern Ohio: Andrews, 1865, 1871b; Bengston, 1950 
Southern Ohio: Briggs, C., Jr., 1838a 
Summerfield quadrangle: Condit, 1923 
Tax laws: Bowers, 1951 
Uranium: Hoover, K. V., 1956; Lamey, 1956 
Washington County: Hildreth, 1826; Smith, B. E., 1960 
Wayne County: Multer, 1955 
Woodsfield quadrangle: Condit, 1923 
Wyandot County: Hall, J. F., 1956 
Electrical resistivity depth profiling: Mayhew, 1960 
Electron micrography: Droste, 1958 
Engineering geology 
Acid mine drainage: Smith, E. E., 1966 
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Athens County: Smith, N. W., 1974 
Cuyahoga River valley: Gardner, G.D., 1974 
Fill material, Cincinnati area: Sandberg, 1935 
Flood control and navigation structures in Ohio River: Barnett, 
R. E., 1961 
Foundation conditions, Cuyahoga River valley: Peck, R. B., 1955 
Ground-water evaluation and dewatering study: Erdmann, 1974 
Highway engineering 
Aerial photo interpretation: Johnson, G. 0., 1974; Mayhew, 
1964; Struble, 1965 
Aids from Ohio Geological Survey: Hyland, 1954 
Embankment failure: Supp, 1957 
Foundation data: Johnson, G. 0., 1973, 1974; Marshall, H. 
E., 1952; Mason, 1954; Mintzer, 1962, 1965, 1967; 
Struble, 1967; Woods, 1953 
Geologic information available: Johnson, G. 0., l 972a 
Geophysical methods: Mayhew, 1965; Struble, 1965 
Ground-water studies: Norris, 1954 
Investigation techniques: Struble, 1967 
Landslides: Marshall, H. E., 1953, 1954 
Ohio Turnpike: Kauer, 1956; Supp, 1954, 1957 
Rock cuts in Conemaugh formation: Philbrick: 1953 
Role of the geologist: Marshall, H. E., 1950 
Slope stability: Shepard, C.H., 1962 
Soil mapping: Struble, 1966; Supp, 1954 
Hoover Dam, Franklin County: Ohio Academy of Science, 1953 
Lake Erie shore: Pincus, l 960c 
Mass wasting: Savage, 195 la 
Ohio shale: Engineering News Record, 1960 
Utica dam site, Licking County: U.S. Army, Corps of Engineers, 
1967 
Engineering properties of soil: Evans, J. 0., 1958 
Environmental geology, Lake Erie shore: Burke, E.G., 1970 
Environmental planning, Franklin quadrangle: Wagner, R. A., 1974 
Environmental planning, Wheeling quadrangle: Wilson, P., 1970 
Erie County: See also Devonian; Glacial geology; Lake Erie 
Beach erosion: U.S. Army, Corps of Engineers, 1946 
Beach ridges: Carney, 19lla, 1913 
Beach sands: Lundahl, 1941, 1942; Pettijohn, F. J., 1932, 1933, 
1941, 1943; Ridge, 1932 
Berlin Heights quadrangle, general geology: Herdendorf, 1966 
Blue Hole: Stout, 1949; Ver Steeg, 1932c 
Building stone: Bownocker, 1915 
Calcareous tufa: Stout, 1940b 
Castalia Prairie: Sears, 1967 
Cedar Point, origin: Moseley, 1905a 
Concretions: Cole, F., 1968; Explorer, 1961d 
Crystal Rock cave: White, G. W., 1926 
Devonian 
Oeveland shale: Lewis, T. L., 1971; Prosser, C. S., 1913 
Columbus limestone; Cunningham, F. F., Jr., 1972; Struble, 
1952 
Delaware limestone: Prosser, C. S., 1905b; Struble, 1952 
Detroit River group: Cunningham, F. F., Jr., 1972; Stumm, 
1945 
General: Forsyth, 197 la; Stauffer, 1909 
Huron shale: Prosser, C. S., 1913 
Limestones: Dow, 1961, 1962 
Olentangy shale: Lamborn, R. E., 1927; Stauffer, 1915, 
1916c 
Plum Brook shale: Cooper, G. A., 1941; Louden, 1965; 
Stumm, 1942 
Prout limestone: Louden, 1965; Stumm, 1942 
South Birmingham pool area: Janssens, 1968 
Traverse group: Mitchell, S. W., 1971b 
Field guide: Carter, C. H., 1973b; Coash, 1957; Forsyth, 1971a; 
Janssens, 1970a; Ruch-Hirzel, 1970 
Floods, Sandusky area: Cross, W. P., 1967b 
Florence Valley, abandoned valley: Hole, 1970 
General geology: Moseley, 1895; Newberry, 1874d 
General geology, Kelleys Island: Marple, 1922; Ver Steeg, 1935a 
General geology, Vermilion quadrangle: Herdendorf, 1963 
General geology, Vermilion West and Berlin Heights quadrangles: 
Herdendorf, 1966 
Geologic map: Newberry, 1874d 
Geophysics, highway design: Mayhew, 1965 
Glacial geology: Campbell, L. J., 1955; Forsyth, l 971a 
Glacial grooves, Kelleys Island: Butler, G. W., 1956; Carney, 
1910a; Hansen, 1974b; News in Engineering, 1972; 
Whittlesey, 1879b 
Ground water: Schmidt, James J., 1954b; Stein, 1962h, 1962i; 
Walker, A. C., 1962a 
Ground-water contamination: Pettyjohn, 1972 
Ground-water percolation: Stibbe, 1965 
Gypsum: Bownocker, 1920a; Lintner, 1944; Peppel, 1904; With· 
ington, 1962 
Huron River valley: Hubbard, G. D., 1925 
Kelleys Island, wave action: U.S. Army, Corps of Engineers, 
1963a 
Lake Erie 
Beaches: Tinker, 1959 
Bottom deposits: Ohio Division of Shore Erosion, 1957 
Islands: Jackson, J. H., 1950 
Physical characteristics: Herdendorf, 1973 
Sedimentation: Gacek, 1951; Pincus, 1951 a, 1951 b; Ross, A. 
R., 1950 
Shore 
Affected by large structures: Hartley, R. P., 1964, 1965 
Engineering geology: Pincus, 1960c 
Erosion: Moseley, 1905a; Ohio Division of Shore Ero-
sion, 1961; U.S. Army, Corps of Engineers, 1946 
Field guide: Carter, C.H., 1973b 
Shoreline processes: Bowman, 1953; Goodman, J., 1956; 
Metter, 1952, 1953;Pincus, 195lb, 1954b 
Limestones and dolomites: Orton, Jr., 1906; Stout, 1941 
Marl: Clark, A. L., 1958; Sterki, 1920; Stout, 1940b 
Mineralogy 
Calcite: Whitlock, 1910 
Whewellite: Hyde, C., 1966; Leavens, 1968 
Mississippian, Bedford shale and Berea sandstone: Pepper, 1954 
Molding sand: Bownocker, 1923 
Oil and gas 
Birmingham-Erie field, geology: Kinzelman, 1968 
Cambrian pool: Fenstermaker, 1969 
Paleo botany 
Ohio shale: Romans, 1972 
Problematica: Lesquereux, 1891 
Tasmanites: Boneham, 1967 
Trochispheres: Hacquaert, 1932 
Paleontology, invertebrate 
Brachiopods: Driscoll, 1965 
Conodonts: Stauffer, 1938a; Stewart, G. A., 1956 
Corals: Stewart, G. A., 1938 
Foraminifera: Summerson, 1958 
Mollusca, Pleistocene: Camp, M. J., 1972b, 1973; Clark, A. 
L., 1958, 1961;Sterki, 1920 
Ohio shale fauna: Branson, E. B., 1911 
Ostracods: Abdul-Razzaq, 1973; Peterson, Rex M., 1961, 
1964, 1966; Stewart, G. A., 1945a 
Prout limestone and Plum Brook shale fauna: Stumm, 1942 
Radiolaria: Foreman, H.P., 1963 
Stromatoporoids: Galloway, 1957a 
Trilobites: Eldredge, 1972, 1973;Stumm, 1953a, 1953b 
Paleontology, vertebrate, fish: Kelsey, 1957; Wells, J. W., 1944c 
Precambrian: McCormick, G. R., 1961; Ross, M. E., 1972 
Radiocarbon measurements: Crane, 1962; Libby, 1951; Ogden, 
1967a, 1969;Rubin, 1958 
Ripple marks in limestone: Prosser, C. S., 1916b 
Sand dredging areas in Lake Erie: Hartley, R. P., 1960 
Sandusky area, flood: Cross, W. P., 1967b 
Sandusky area, general geology: Moseley, 1895 
Sandusky Bay shore erosion: Shafer, 1951 
Sandusky Bay, submerged valleys: Moseley, 1902 
Silurian, Bass Islands formation: Sparling, 1970 
Silurian, general: Forsyth, 197 la 
Silurian rocks, South Birmingham pool area: Janssens, 1968 
Soil and soil map: Ohio Division of Lands and Soil, 1967a; Red-
mond, 1967, 1971 
Vermilion quadrangle, general geology: Herdendorf, 1963 
Vermilion River valley: Hubbard, G.D., 1925 
Vermilion West quadrangle, general geology: Herdendorf, 1966 
Water resources: Ohio Division of Water, 1966b; Stout, 1943 
Erosion, stream: Lamar, W. L., 1956 
ERTS-1 data, used for resource management: Sweet, D. C., 1973 
ERTS-1, investigation of strip-mining ecological effects: Chase, 1973 
Evaporite facies: Briggs, L. I., Jr., 1958 
Evaporites, northeastern Ohio: Stehli, 1963 
Exhibit at Columbian Exposition: American Geologist, 1894 
Extraterrestrial spherules: Lougheed, 1966 
Fairfield County: See also Glacial geology; Mississippian; Oil and gas 
Aeromagnetic map: Philbin, 1965 
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Buckeye Lake: Detmers, 1912; Tressler, 1940 
Building stone: Bownocker, 1915 
Drainage changes: Hyde, J. E., 1904; Lamborn, R. E., 1932; 
Tight, W. G., 1897b 
Field guide: Goldthwait, 1965b; Prosser, C. S., 1910 
Fluvial sediments, Hunters Run: Flint, Russell F., 1972 
Gas analyses: Moore, B. J., 1966a 
General geology: Andrews, 1874a; Hildreth, 1834; Hyde, J. E., 
1912a; Stout, 1958; Thomas, D., 1970; Wolfe, E.W., 
1961, 1962 
Geologic map: Wolfe, E.W., 1961, 1962 
Glacial deposits, mineralogy: Rosen, 1964 
Glacial geology: Conley, 1956; Goldthwait, 1965b; Kempton, 
1956, 1959; Reutinger, 194la; White, G. W., 1939a; 
Wright, G. F., 1890a 
Ground-water quality: Norris, 1967a 
Ground-water resources: Schmidt, James J., 1960d, 196lb, 
196lc, 196ld, 1962i; Walker, A. C., 1958b 
Mississippian 
Bedford shale and Berea sandstone: Pepper, 1954; Prosser, C. 
S., 1912a 
Berne conglomerate: Bork, 1971; Swick, N. E., 1956 
Black Hand sandstone and conglomerate: Ver Steeg, 1947 
Formations: Hyde, J.E., 1953 
Waverly group: Hyde, J.E., 1915; Prosser, C. S., 1904 
Oil and gas 
Bremen pool: Bownocker, 1910 
Cambrian: Sitler, G. F., Jr., 1963 
Clinton sand: Bownocker, 191lb 
Gas: Bownocker, 1903b; Orton, 1890a 
General: Bownocker, l 903a 
Paleobotany 
Pollen analysis: Sudia, 1952; Williams, N. N., 1962 
Rushville flora: Cross, A. T., 1962 
Paleontology, invertebrate 
Foraminifera: Conkin, J.E., 1961 
Mollusca: La Rocque, 1956 
Paleontology, vertebrate, fish, Mississippian: Cooper, C. L., 1936 
Soil and soil map: Meeker, 1960; Ohio Division of Lands and 
Soil, 1961f 
Standing Stone: Stout, 1952; Thomas, D., 1970 
Structure: Erickson, T. D., 1959; Kantrowitz, 1959 
Water resources: Ohio Division of Water, 1963, 1966a; Stout, 
1943; U.S. Geological Survey, 1964a 
Farmersville quadrangle, Pleistocene geology: Wright, F. M., 1970 
Faults: National Research Council, 1944 
Fayette County: See also Glacial geology; Silurian 
Aeromagnetic map: Philbin, 1965 
Bituminous rock: Ball Associates, 1965 
Field guide: Goldthwait, 1952b, 1965b, 1969; Summerson, 
1963a 
Flood erosion: Napper, 1914 
General geology: Bernhagen, 1946; Hussey, J., 1878 
Glacial deposits, mineralogy: Rosen, 1964 
Glacial geology: Foster, John Webster, 1950; Goldthwait, 1965b, 
1969; Kelly, 1937 
Gravity anomaly: Batsche, 1963 
Ground water: Schmidt, James J., 196la, 1961f, 1962a 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Ordovician strata: Hariharan, 1970 
Paleontology 
Corals, Devonian: Stewart, G. A., 1938 
Eurypterids, Silurian: Leutze, 1958 
Precambrian rocks: McCormick, G. R., 1961 
Radiocarbon measurements: Ogden, 1969 
Seismic reflection study, subsurface structure: Mayhew, 1969 
Silurian, Greenfield formation: Miller, P. M., 1956 
Silurian, Tymochtee formation: Hellert, 1972; Miller, P. M., 
1956 
Soil: Moos, 1970; Ohio Division of Lands and Soil, 196la, 
1962f; Wilding, 1965 
Structure: Kantrowitz, 1959; Tobin, 1961 
Sub-Trenton rocks, cross section: Calvert, 1962b, 1963b, 1964b 
Water resources: Ohio Division of Water, 1963; Pree, 1965; 
Stout, 1943 
Felicity quadrangle, geologic map: Osborne, 1973b 
Fenneman, Nevin M., biography: Bucher, 1946; Rich, J. L., 1945; 
Walters, R., 1945 
Field guide 
Adams County: Calvert, 1968a, 1968b; Forsyth, 1963a; Ohio 
Geological Society, 1968; Schmidt, R. G., 1961; 
Thomas, R. N., 1955 
Athens County: Baker, J., 1965; Donahue, 1974a; Frank, 1969; 
Prosser, C. S., 1910; Sturgeon, 1954 
Auglaize County: Briggs, D. Z., 1974; Kesling, 1974 
Belmont County: Arkle, 1972b; Cross, A. T., 1950c 
Bibliography: Geoscience Information Society, 1968; National 
Association of Geology Teachers, 1972 
Brown County: Bergstrom, S. M., 1969 
Butler County: Frank, 1969; Goldthwait, 196la; Shaver, 1961; 
Sigma Gamma Epsilon, Alpha Delta Chapter, 1968; 
Spieker, A. M., 1961 
Central Ohio: Orton, 1893f; Prosser, C. S., 1910 
Champaign County: Crowl, 1962; Frank, 1969; Goldthwait, 
1950a, 1952b; Nave, 1956; Swinnerton, A. C., 1928; 
Wittenberg University Geology Qub, 1966 
Cincinnati area: Caster, 196l;Goldthwait, 1961a 
Clark County: Bernhagen, 1960; Frank, 1969; Goldthwait, 
1950a, 1952b; Horvath, 1967a; Nave, 1956; Witten-
berg Univerity Geology Qub, 1966 
Clermont County: Bergstrom, S. M., 1969; Caster, 1970 
Clinton County: Bergstrom, S. M., 1969; Forsyth, 1963a; Gold-
thwait, 1969 
Columbiana County: Ferm, 1969; Merrill, G. K., 1974 
Conodont localities: Merrill, G. K., 1974 
Coshocton County: Frank, 1969 
Cuyahoga County: Carter, C. H., 1973b; DeBrosse, 1967; Frank, 
1958, 1969; Heimlich, 1974; Hoover, K. V., 1963a 
Cuyahoga River valley: Gardner, G.D., 1974 
Darke County: Shaver, 1961 
Defiance County: Frank, 1969 
Delaware County: Bond, R.H., 1959; Crowl, 1962, 1969; Frank, 
1969; Janssens, 1969b; Prosser, C. S., 1910 
Eastern Ohio: Denton, 1961 
Engineering geology, Ohio River valley: Barnett, R. E., 1961 
Erie County: Carter, C. H., 1973b; Coash, 1957; Forsyth, 197 la; 
Janssens, 1970a 
Fairfield County: Prosser, C. S., 1910 
Fayette County: Goldthwait, 1952b, 1969 
Fulton County: Ohio Academy of Science, 1962 
Franklin County: Bond, R. H., 1959; Collins, H. R., 1974; Gold-
thwait, 1952b, 1969; Janssens, 1969b, 1970a; Ohio 
Academy of Science, 1953; Prosser, C. S., 1910 
Geauga County: Fuller, J. 0., 1950a; Ohio Academy of Science, 
1964; White, G. W., 1952a 
General, Ohio: Gilbert, G. K., 1893; Melvin, R. W., 1970 
Glacial geology: Goldthwait, 1965b, 1969; Ray, L. L., 1965 
Greene County: Bernhagen, 1960; Frank, 1969; Goldthwait, 
1952b; Horvath, 1967a; Nave, 1956; Prosser, C. S., 
1910; Swinnerton, A. C., 1928; Wittenberg University 
Geology Club, 1966 
Guernsey County: Donahue, 1974a 
Hamilton County: Caster, 1961; Goldthwait, 196 la; Ohio Acade-
my of Science, 1961; Shaver, 1961; Sigma Gamma 
Epsilon, Alpha Delta Chapter, 1968; Spieker, A. M., 
1961 
Hancock County: Frank, 1969 
Harrison County: Merrill, G. K., 1974 
Highland County: Forsyth, 1963a; Goldthwait, 1969; Schmidt, 
R. G., 1961 
Hocking County: Baker, J ., 1965 
Holmes County: Frank, 1969 
Jefferson County: Barlow, 1969; Donahue, 1974a; Donaldson, 
A. C., 1969a, 1972a, 1972b; Ferm, 1969; Merrill, G. 
K., 1974 
Lake County: Carter, C.H., 1973b; Frank, 1969; Ohio Academy 
of Science, 1964 
Lake Erie shore: Carter, C.H., 1973b 
Land use of pits and quarries: Collins, H. R., 1974 
Licking County: C. L. Herrick Geology Society, 1969; Flint, N. 
K., 1949; Frank, 1969; Graham, C. E., 1969 
Logan County: Carman, 1955b; Crowl, 1962, 1969 
Lorain County: Carter, 1973b; DeBrosse, 1967; Frank, 1969; 
Whiita, 1968 
Lucas County: Briggs, D. Z., 1974; Carman, 1948; Carter, C.H., 
1973b; Ehlers, G. M., 1951, 1952; Kahle, 1968b, 
1972; Kesling, 1974; Ohio Academy of Science, 1962 
Madison County: Goldthwait, 1950a, 1969; Janssens, 1969b 
Marion County: Janssens, 1970a 
Medina County: DeBrosse, 1967 
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Mercer County: Briggs, D. Z., 1974;Kesling, 1974 
Monroe County: Cross, A. T., 1950c 
Montgomery County: Horvath, 1967a; Spieker, A. M., 1961; 
Swinnerton, A. C., 1928 
Muskingum County: C. L. Herrick Geology Society, 1969; 
Frank, 1969; Graham, C. E., 1969; Ohio Division of 
Geological Survey, 1966 
Ohio Turnpike, western half: Ruch-Hirzel, 1970 
Ottawa County: Carter, C. H., 1973b; Coash, 1957; Forsyth, 
197 la; Ohio Academy of Science, 1962 
Paulding County: Frank, 1969 
Perry County: Flint, N. K., 1949; Ohio Division of Geological 
Survey, 1966 
Pickaway County: Goldthwait, 1952b 
Pike County: Forsyth, 1963a 
Portage County: Fuller, J. 0., 1950a; Gardner, G. D., 1974; 
Pettit, 1954; White, G. W., 1952a 
Preble: Frank, 1969; Shaver, 1961 
Route 40: Smyth, 1955 
Sandusky County: Carter, C. H., 1973b; Coash, 1957; Kahle, 
1968b 
Scioto County: Calvert, 1968a, 1968b; Ohio Geological Society, 
1968; Thomas, R. N., 1955 
Seneca County: Coash, 1957 
Southern Ohio: Grimsley, 1933 
Southwestern Ohio: Goldthwait, 1955 
Stark County: Frank, 1969 
Summit County: Coogan, 1974; Frank, 1958, 1969; Fuller, J. 
0., 1950a;Gardner, G.D., 1974;White, G. W., 1952a 
Toledo area: Ohio Academy of Science, 1962 
Trumbull County: Frank, 1969 
Tuscarawas County: Frank, 1969; Merrill, G. K., 1974 
Union County: Crowl, 1962; Janssens, 1969b 
Warren County: Caster, 1970 
Washington County: Arkle, 1972b; Cross, A. T., l 950c; Marietta 
College Department of Geology, 1972 
Wayne County: Frank, 1969; Roche, 1974 
Western Ohio: Summerson, 1963a 
Wood County: Coash, 1957; Frank, 1969; Kahle, 1968b, 1972; 
Ohio Academy of Science, 1962 
Wyandot County: Kahle, 1972 
Field reunion, Friends of Pleistocene Geology: Goldthwait, 195 2c 
Firelands, general geology: Niles, J. H., 1866 
Flint, archeology: Morgan, R., 1929; Prufer, 1963, 1965 
Flint occurrences: Stout, l 945a 
Flint, Ohio's official gemstone: Earth Science, 1966; Forsyth, l 965e; 
Ohio Department of Natural Resources, 1968; Ohio 
Division of Geological Survey, 196 7 
Flint, petrography: Carskadden, 1969; Stout, 1945a 
Flint Ridge, archeology: Crawford, B. J., 1967; DeLong, 1972; 
Fleener, 1942; Michell, 1943 
Flint Ridge, field guide: C. L. Herrick Geology Society, 1969; 
Graham, C. E., 1969 
Flint Ridge, general geology: DeLong, 1972; Graham, C. E., 1969; 
Hildreth, 1834, 1837, 1838; Turkopp, 1915 
Flint Ridge, mineral collecting: Pagnucco, 1959; Riley, M. S., 1947; 
Schiefer, 1936, 1949; Zeitner, 1956 
Flood control: Dawson, M. M., 1959; Huntington, 1938; U.S. Army, 
Corps of Engineers, 1948 
Floodplains, identification: McCormack, 1971 
Floodplains, use: McComas, 1972 
Floods 
Amesville: Mayo, 1969 
Barberton: U.S. Geological Survey, 1962c 
Blanchard River: U.S. Army, Corps of Engineers, 1963b 
Cambridge: Cross, W. P., 1964a 
Chillicothe: Edelen, l 964a 
Circleville: Edelen, l 964c 
Columbus: U.S. Geological Survey, l 962e 
Crooksville area: Cross, W. P., 1950c 
Engineering, flood control in Ohio River valley: Barnett, R. E., 
1961 
Fremont: U.S. Geological Survey, 1962b 
Frequency determination: Cross, W. P., 1948a; Reich, 1970 
Guernsey County: Rostvedt, 1968 
Hillsboro: Cross, W. P., 1966 
Holmes County: Cross, W. P., 1947 
In 1947: Cross, W. P., 1948b 
In 1948: Cross, W. P., 1949a 
In 1950: U.S. Geological Survey, 1954a 
In 1954: U.S. Geological Survey, 1959a 
In 1956: U.S. Geological Survey, 1964g 
In 1959, January-February: Archer, 1960; Cross, W. P., 1959c, 
1961; Kaser, 1959; Ohio Division of Water, 1959a; 
U.S. Geological Survey, 1964j 
In 1961: Rostvedt, 1965 
In 1963, March and June: Cross, W. P., 1964a 
In 1964, March: Cross, W. P., 1964b 
Jackson: Webber, 1968 
Lake Erie shore: Carter, C. H., l 973c; U.S. Geological Survey, 
1973c 
Magnitude and frequency: Cross, W. P., 1946, 1959b, 1969; U.S. 
Geological Survey, 197 3d 
Mount Vernon: Edelen, 1961 
Muskingum Valley: Ireland, 1941; Youngquist, C. V., 1941 
Newark: Edelen, 1959 
North-central Ohio, July 4-8, 1969: Mayo, 1971 
Northeastern Ohio: Bar-Kochba, 1972 
Ohio River: Beaber, 1965; Grover, 1938; Speer, 1965 
Ohio River, floods forecast: Moseley, 1939 
Peak runoff: Dalrymple, 1965 
Sandusky: Cross, W. P., 1967b 
Sandusky River: U.S. Army, Corps of Engineers, 1962 
Southern Ohio: Rostvedt, 1968 
Springfield: U.S. Geological Survey, 196la 
Warren: Edelen, 1963a 
Wayne County: Cross, W. P., 1947 
Wooster: Webber, 1970 
Youngstown: Edelen, 1963b 
Zanesville: Edelen, 1964b 
Fluoride in ground water: Fleischer, 1962 
Fluoride in water supplies: Scott, R. D., 1937 
Fluorine in surficial materials: Shacklette, 197 4 
Fluorite, Clay Center: Gunnell, 1933; Howard, C. L. H., 1959; Min-
eralogist, 1940; Montague, 1948; Morrison, R. B., 
1934, 1935; Worl, R. G., 1974 
Fluorite, northwestern Ohio: Swemba, 1974 
Fluorite, Serpent Mound structure area: Worl, R. G., 1974 
Flushing quadrangle, general geology: Griswold, 1908 
Fluxstone: Smith, R. W., 1957 
Foerste, August F., biography: Bassler, 1937; Cumings, 1937; 
Horvath, 1967c; Washington Academy of Sciences 
Journal, 1936; Wright, F. J., 1936 
Fossil collecting, invertebrates: Brace, l 969c; Dalve, 1951; Murray, 
1967; Ohio Division of Parks and Recreation, 1967 
Fossil collecting, vertebrates: Barnett, R. C., Jr., 1971; Douglas, 
1971; Explorer, 1961 b 
Fossil trails: Nosow, 1960 
Foster, F. W., biography: Whittlesey, 1885 
Fostoria quadrangle, glacial geology: Shaffer, 1937, 1942 
Foundry sand: Williams, D. C., 1950 
Fracture-caves in Sharon conglomerate: Frank, 1974 
Fracture systems, relation to gas storage reservoirs: Overbey, 
1974 
Franklin County: See also Devonian; Glacial geology; Mississippian 
Aeromagnetic map: Philbin, 1965 
Building stone: Bownocker, 1915 
Chert in Columbus and Delaware limestones: Van Horn, R. G., 
1972 
Devonian 
Cleveland black shale: Lewis, T. L., 1971 
Columbus limestone 
Magnetism: Greaney, 1972 
Paleomagnetism: Martin, D. L., 1971, 1974 
Petrology: Moore, C. V., 1951 
Physical properties: Blair, 1956 
Thickness: Griggs, 1904 
Correlations: Conkin, J. F., 1973b; Whitfield, 1880b 
Delaware limestone: Moore, C. V., 1951; Prosser, C. S., 
1905b 
Ohio shale, Foerstia zone: Schopf, J.M., 1970 
Olentangy shale: Gable, 1973 
Stratigraphy: Stauffer, 1909 
Drainage changes: Nichols, R.H., 1910 
Economic geology: Foster, John Wells, 1838 
Electrical resistivity depth profiling: Mayhew, 1960 
Field guide: Bond, R.H., 1959; Collins, H. R., 1974; Goldthwait, 
1952b, 1965b, 1969; Janssens, 1969b, 1970a; Ohio 
Academy of Science, 1953; Prosser, C. S., 1910; 
Smyth, 1955 
Floods: U.S. Geological Survey, 1962e, 1964g 
Flow structures, Mississippian: Cooper, J. R., 1943; Province, 
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General geology: Foley, D., 1973, 1974; Harker, 1944a; Hub-
bard, G. D., 1915; Orton, 1878b, 1899b; Schmidt, 
James J., 1958; Stauffer, 1911 
Geodesy: Ryan, 1960 
Geologic map: Hubbard, G. D., 1915; Orton, 1878b; Stauffer, 
1911 
Glacial erratic: Peters, R. L., 1972 
Glacial geology: Goldthwait, 1958a, 1969; Morse, W. C., 1907; 
Schmidt,JamesJ., 1958 
Gravity anomaly: Batsche, 1963 
Ground water: Norris, 1956; Ohio Division of Water, 1965; 
Schmidt, James J., 1958, 1960c, 1960e, 1960f, 
196la, 196lb, 1961c; Sullivant, 1856; Van Tuy!, 
1947a 
Ground-water percolation: Stibbe, 1965 
Land use: Collins, H. R., 1974; Foley, D., 1973, 1974 
Limestone analysis: lngamells, 1967 
Limestone quarry in gravel pit: Bates, R. L., 1973 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Mapping: Yurdakul, 1961 
Mississippian 
Bedford-Berea disconformity: Prosser, C. S., 1912a 
Bedford shale and Berea sandstone: Pepper, 1954 
flow structures: Cooper, J. R., 1943; Province, 1952 
Sunbury shale: Prosser, C. S., 1902 
Waverly formations: Prosser, C. S., 1904 
Oil shale: Ashley, 1917 
Paleobotany 
Microfossils: Winslow, M. R., 1962 
Pollen analysis: Williams, N. N., 1962 
Pollen stratigraphy: Garrison, G. C., 1967 
Sporocarps: Dawson, J. W., 1888 
Paleoecology, Devonian: Wells, J. W., 1947 
Paleontology, invertebrate 
Bivalves: Pojeta, 1966 
Brachiopods: Girty, 1939; Herzer, l902b 
Cephalopods: Sweet, W. C., 1956 
Conodonts: Bond, R.H., 1937; Cooper, C. L., 1931; Gable, 
1973; Ramsey, N. J., l969a; Stauffer, 1938a; Stew-
art, G. A., 1956 
Corals: Herzer, 1902b; Stewart, G. A., 1938 
Crinoids: Miller, S. A., 1879c 
Foraminifera: Conkin, J. E., 1961; Stewart, G. A., 1947; 
Summerson, 1958 
Mollusca, Pleistocene: Aukeman, 1960; Cornejo, 1959, 1961 
Ostracods: Abdul-Razzaq, 1973; Stewart, G. A., l945b, 1950 
Stromatoporoids: Galloway, J. J., 1957a 
Paleontology, vertebrate 
Bone beds: Conkin, J.E., 1969 
Fish: Barnett, R. C., Jr., 1971; Newberry, 1857c; Wells, J. 
W., 1944c 
Peccary: Finch, W. 1., 1972; Klippart, 1875a; Newberry, 
1874k 
Photogrammetric map: Williamson, 1957 
Pollution of Alum Creek by oil-field brines: Pettyjohn, 1974b 
Pyrite concretions: Mineralogist, 1945 
Radiocarbon measurements 1967a; Rubin, 1956 
Rock deformation caused b ice: Glock, 1929a, 1929b 
Rock terraces: Hubbard, G. 909 
Seismic reflection study: Mayhew, 1969; Watkins, 1. S., 1964b 
Soil affected by stem-flow water: Gersper, 1970 
Soil and soil map: Ohio Division of Lands and Soil, 1960d 
State House well: Mather, W.W., 1859 
Structure: Kantrowitz, 1959 
Surveying by tellurometer: Burger, W. H., 1965 
Surveying by triangulation: Anthony, D., 1964; Cook, J. A., 
1965; Goode, 1963 
Water resources: Harker, 1944a; Ohio Division of Water, 1963; 
Pree, 1962b, 1965; Stout, 1943 
Franklin quadrangle, environmental planning: Wagner, R. A., 
1974 
Free-air anomaly map: Heiskanen, 1956 
Fulton County: See also Glacial geology 
Agricultural survey: Klippart, 1871 
Bog ore and marl: Stout, 1940b 
Field guide, Ohio Turnpike, western half: Ruch-Hirzel, 1970 
Field guide, Toledo area: Ohio Academy of Science, 1962 
General geology: Gilbert, G. K., 1871a, 1873 
Geologic map: Johnson, G. H., 1972 
Glacial map: Johnson, G. H., 1972 
Ground water: Ohio Division of Water, 1960a; Schmidt. James 
J., 1954b; Walker, A. C., 1959h, 1959j, 19591 
Sand: Olle, 1971 
Soil and soil map: Boyce, 1960; Taylor, A. E., 1928 
Subsurface Devonian formations: Janssens, 1970b 
Water resources: Stout, 1943 
Gallia County: See also Coal; Oil and gas; Pennsylvanian 
Acid mine drainage: Cole, V. W., 1955 
Berea sand map: Pepper, 1944a 
Clays: Stout, 1923 
Coal: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; DeBrosse, 1957; Delong, 1955, 1957; 
Denton, 1960; Orton, 1884b 
Coal, low-sulfur: Struble, 1971 
Coal, Pittsburgh (No. 8): Bownocker, 1926b; Delong, 1955 
Coal, Redstone (Pomeroy) (No. Sa): Bownocker, 1908b; De-
long, 1955 
Coal, sulfurin: Walker, F. E., 1966 
Economic geology: Bengston, 1950 
Engineering geology: Woods, 1953 
Fossil trees: Hildreth, 1827 
General geology: Andrews, 187ld, 1873a; Blake, 1952; Stout, 
1916; Wilson, R. L., 1950 
Ground-water resources: Pree, 1962a, 1962c, 1962f 
Hanging Rock iron region: Collins, H. R., 1966; Lord, N. W., 
1884c;Stout, 1933a 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian, Greenbriar formation: Rittenhouse, l 949a 
Molding sand: Bownocker, 1923 
Oil and gas: Bownocker, 1903a, 1910 
Paleontology, fusulinids: Smyth, 195la, 1957; Thompson, M. L., 
1936 
Pennsylvanian, Ames limestone: Haines, F. E., 1965 
Pennsylvanian, Conemaugh formation: Condit, l 912b 
Silurian, Niagaran series in subsurface: Jones, E. V., 1956 
Stratigraphic sections: Andrews, 187 la 
Strip-mine overburden: Limstrom, 1951 b 
Water resources: Ohio Division of Water, l 966a; Stout, 1943 
Ganister: Henderson, H.B., 1916 
Garrettsville quadrangle, general geology and geologic map: Fuller, J. 
0., 1965 
Gas analyses: Miller, R. D., 1964, 1965; Moore, B. J., 1966a, 1966b, 
1967, 1968 
Geauga County: See also Glacial geology; Mississippian; Pennsyl-
vanian 
Buried valleys: Robinson, 1972 
Clay minerals in till: Droste, 1956b 
Coal: Granchi, 1958 
Coal mine, northernmost Ohio mine: Sturgeon, 1945a 
Cuyahoga River, history and geology: Rau, I969b 
Devonian 
Cleveland black shale: Lewis, T. L., 1971 
Formations: Prosser, C. S., l 912b 
Limestones: Dow, 1961, 1962; U.S. Geological Survey, 1967 
Drainage changes: Scranton, l 932b 
Fern Lake: Hansen, R. F., 1967 
Field guide: Fuller, J. 0., 1950a; Ohio Academy of Science, 
1964; White, G. W., 1952a 
Garrettsville quadrangle, general geology: Fuller, J. 0., 1965 
General geology: Pedry, 1951; Read, M. C., 1871, 1873 
Geologic map: Fuller, J. 0., 1965; Pedry, 1951; Read, M. C., 
1873 
Geomorphology, Little Mountain: Aronson, 1974 
Glacial deposits, Kent kame moraine: Gardner, G.D., 1972a 
Glacial geology: Baker, 1., 1957 
Ground water: Cummins, 1960b; Pree, 1960a, 1960b; Sedam, 
1973; Tague, 1953; Walker, A. C., 1962b, 1962d 
Hydrogeology of a sandstone knob: Butz, 1973a, I 973b 
Manganese ore and marl: Stout, 1940b 
Mississippian, Cuyahoga formation: Szmuc, 195 7 
Mississippian formations: Prosser, C. S., 1912b 
Paleobotany, palynology, Fern Lake: Gersbacher, 1939 
Paleontology, invertebrate 
Brachiopods: Explorer, 1962 
Micropaleontology: Bowen, A. S., 195la, 195lb 
Paleontology, vertebrate, mastodon: Explorer, 1964; Ogden, 
1964a 
Pennsylvanian 
Sharon con:,ciomerate: Coogan, 1974 
Sharon con15lomerate, hydrogeology: Wells, T. L., 1970 
INDEX 
Sharon conglomerate, petrology and economic geology: 
Bowen, C.H., 1952, 1954a 
Sharon conglomerate, quartz pebble origin: Brainerd, 1851 
Sharon conglomerate, source: Fuller, J. 0., 1955 
Radiocarbon dating: Ogden, l 964b, l 965b 
Salt: Stehli, 1963 
Soil and soil map: Smith, T. R., 1956a 
Stebbins gulch, geologic history: Bole, B. P., 1963 
Stratigraphy: Bowen, A. S., 195 la; de Witt, 1951 
Sub-Trenton rocks: Calvert, 1963c 
Water resources: Frost, 1959b; Ohio Division of Water, 1961; 
Stout, 1943 
Well-sample descriptions: Fettke, 1961 
General geology, Ohio: Atwater, 1826, 1838; Cooper, W. F., 1895; 
Evans, L., 1755; Gilbert, G. K., 1893; Hildreth, 
1836c; Hutchins, 1778; Keating, 1825; Lyell, 1845; 
Mather, W.W., 1838b; Newberry, 1868c; Ohio Gener-
al Assembly, 1837; Orton, 1871c, 1889a, 1893f; 
Owen, D. D., 1846; Penrose, 1895; Riddell, 1836a, 
1836b; Whittlesey, 1848b, 1858 
Generalized section of rocks in Ohio: Stout, 194 7 
Geochemistry 
Columbus limestone and Detroit River group: Bailey, T. C., 1968 
Dunkard group: Vernuri, 1968 
Flooded coal mine, Belmont County: Elliott, 1974; Henry, S. D., 
1974 
Ground water, northwest Ohio: Norris, 1971b 
Limestone: lngamells, 1967 
Scioto and Olentangy Rivers: Eastin, 1967a, 1967b, 1970 
Strontium isotopes, Ohio stream and ground waters: Stueber, 
1971, 1972 
Strontium isotopes, Scioto River basin: Curtis, 1972a, 1972b, 
1973; Steele, J. D., 1972, 1973a, 1973b; Stueber, 
1973 
Strontium isotopes, Silurian carbonates and evaporites: Tremba, 
1973 
Surficial materials: Shacklette, 1971 b 
Trace elements in argillaceous sediments: Potter, P. E., 1963 
Geodesy: Mueller, 1963; Ryan, 1960 
Geography, Lake Erie islands: Jackson, J. H., 1950; Mohr, 1931 
Geography, Ohio: Peattie, 1923; Wright, A. J., 1953 
Geologic data: Johnson, G. 0., 1972a; Smith, W. H., 1955 
Geologic education 
Bowling Green State University, Department of Geology: Hacka-
thorn, 1972 
Colleges of northwest Ohio, bibliography of geology holdings: 
Taggart, 1966 
Field course, Ohio State University: Lamb, 1905; Mead, 1903 
General: Moses, 1954 
Miami University, Department of Geology: Carpenter, D., 1971 
Teachers' institute: Mayer, V. J., 1972 
Television: Kah, 1961 
University of Toledo, Department of Geology: Camp, M. J., 
1972a 
Geologic hazards: McComas, 1972 
Geologic history 
Michigan basin: Cohee, 1965 
Ohio: Carney, 191lb; Marple, 1955a 
Teays Valley: Rhodehamel, 1963 
Tectonic development, western Ohio: Atherton, 1971 
Geologic literature: La Rocque, 1954 
Geologic map 
Adams County: Locke, 1838; Morris, R. H., 1967; Weiss, M. P., 
1972 
Addyston quadrangle: Ford, J.P., 1972 
Allen County: Burger, A. M., 1971 
Appalachian region: Schneider, W. J., 1965 
Ashland County: Read, M. C., 1878b 
Ashland (Kentucky) quadrangle: Dobrovolny, 1963 
Ashtabula County: Read, M. C., 1873; Szmuc, 1953 
Athens County: Aukland, 1952; Schuh, 1953; Smith, G. E., 
1952; Sturgeon, 1958 
Auglaize County: Burger, A. M., 1971 
Belmont County: Berryhill, H. L., Jr., 1963; Eberle, 1936; 
Schaefer, J.E., 1928; White, G. W., 1947b 
Bergholz quadrangle: DeLong, 1973 
Berlin Heights quadrangle: Herdendorf, 1966 
Bibliography: Boardman, L., 1949; Mcintosh, 1970 
Brown County: Atkins, 1940; Gibbons, 1972; Osborne, 1973b; 
Outerbridge, 1973; Weiss, M. P., 1972 
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Burlington quadrangle: Ford, J.P., 1972 
Butler County: Gray, H. H., 1972; Grubbs, 1963; Orton, 1878a; 
Shafor, 1959; Smallwood, 1958 
Caldwell North quadrangle: Smith, B. E., 1969 
Camp Sherman quadrangle: Hyde, J.E., 1921 
Carroll County: DeLong, 1965a, 1965b, 1967b, 1968, 1969, 
1973; Hylbert, 1963; Upperco, 1961 
Carrollton quadrangle: DeLong, 1969 
Central Lake Plains area: Coash, 1957 
Champaign County: Hill, 1878; Moses, 1922; Nave, 1956 
Cincinnati area: Ohio Academy of Science, 1961 
Cincinnati East quadrangle: Osborne, 1974 
Cincinnati West quadrangle: Ford, J.P., 1974 
Clark County: Lemire, 1973; Nave, 1956; Norris, 1952 
Clermont County: Gray, H. H., 1972; Kohut, 1973; Luft, 1973; 
Orton, 1873a; Osborne, 1970b, 1973b 
Columbiana County: DeLong, 1965a 
Columbus quadrangle: Hubbard, G. D., 1915; Stauffer, 1911 
Coshocton County: Lamborn, R. E., 1954; Meyers, T. R., 1929; 
Read, M. C., 1878b 
Covington quadrangle: Ford, J.P., 1974 
Crawford County: Winchell, N. H., 1874a 
Cuyahoga County: Cushing, 1931; Newberry, 1873b; Pedry, 
1951; Winslow, J. D., 195 3 
Darke County: Burger, A. M., 1971; Gray, H. H., 1972 
Defiance County: Johnson, G. H., 1972; Winchell, N. H., 1874a 
Delaware County: Bond, R. H., 1959; Hubbard, G. D., 1915; 
Stauffer, 1911; Westgate, 1926; Winchell, N. H., 
1874a 
Dellroy quadrangle: DeLong, 1968 
Eastern Ohio: Whittlesey, 1869a 
Erie County: Newberry, 1874d; Herdendorf, 1963, 1966 
Fairfield County: Wolfe, E.W., 1961, 1962 
Felicity quadrangle: Osborne, 1973b 
Flint Ridge area: DeLong, 1972; Turkopp, 1915 
Franklin County: Bond, R. H., 1959; Hubbard, G. D., 1915; 
Orton, 1878b; Schmidt, James J., 1958; Stauffer, 
1911 
Fulton County: Johnson, G. H., 1972 
Gallia County: Wilson, R. L., 1950 
Garrettsville quadrangle: Fuller, J. 0., 1965 
Geauga County: Fuller, J. 0., 1965; Pedry, 1951; Read, M. C., 
1873 
Greene County: Gray, H. H., 1972; Nave, 1956; Norris, 1950; 
Orton, 1874 
Guernsey County: Nesbitt, 1930; Schaefer, J.E., 1928; Smith, B. 
E., 1969 
Hamilton County: Ford, J. P., 1972, 1974; Gray, H. H., 1972; 
Grubbs, 1963; Orton, 1873a; Osborne, 1966, 1970b, 
1974 
Hancock County: Winchell, N. H., 1874a 
Hardin County: Winchell, N. H., 1874a 
Harrison County: Fagerstrom, 195 3; Lehman, R. J ., 1954; White, 
G. W., 1947b 
Henry County: Johnson, G. H., 1972; Winchell, N. H., 1874a 
Higginsport quadrangle: Atkins, 1940; Outerbridge, 1973 
Highland County: Bowman, 1956; Orton, 1871b, 1874; Rogers, 
J. K., 1933, 1936 
Hocking County: DeLong, 1967a; Hall, J. F., 1951; Hohler, 
1950; Merrill, W. M., 1948, 1950 
Holmes County: Gray, H. H., 1954; Read, M. C., 1878b; White, 
G. W., 1949 
Huntington quadrangle: Campbell, M. R., 1900 
Huron County: Herdendorf, 1963, 1966; Read, M. C., 1878a 
Index: Boardman, L., 1949; Mcintosh, 1970 
Jackson County: Weiss, R. M., 1951 
Jefferson County: Lamborn, R. E., 1930; White, G. W., 1947b 
Kenova quadrangle: Phalen, 1912 
Kensington quadrangle: DeLong, 1965 a 
Knox County: Read, M. C., 1878b; Root, S. I., 1958, 1961 
Lake County: Read, M. C., 1873 
Laurel quadrangle: Kohut, 1973 
Lawrence County: Campbell, M. R., 1900; Dobrovolny, 1963; 
Maxey, 1940; Phalen, 1912 
Licking County: Crombie, 1952; DeLong, 1972; Dove, 1960a; 
Franklin, G. J., 1953, 1961; Read, M. C., 1878b; 
Turkopp, 1915 
Logan County: Carman, 1955b; Hill, 1878; Moses, 1922 
Lucas County: Forsyth, 1968d; Gilbert, G. K., 1873 
Madeira quadrangle: Osborne, 1970b 
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Mahoning County: Stephenson, 1933 
Malvern quadrangle: DeLong, 1965b 
Marion County: Winchell, N. H., 1873a 
Maysville East quadrangle: Weiss, M. P., 1972 
Maysville West quadrangle: Gibbons, 1972 
Medina County: Wheat, 1878 
Mercer County: Burger, A. M., 1971 
Miami County: Burger, A. M., 1971; Gray, H. H., 1972 
Minerva quadrangle: DeLong, 1967b 
Monroe County: Arkle, 1950a, 1953 
Montgomery County: Gray, H. H., 1972; Norris, 1948a; Orton, 
1871a 
Morgan County: Bartlett, 1950; Norling, 1957, 1958 
Morrow County: Winchell, N. H., 1874a 
Moscow quadrangle: Luft, 1973 
Muskingum County: DeLong, 1972; Stout, 1918; Turkopp, 1915 
North America: Stose, 1946; U.S. Geological Survey, 1965d 
Ohio: Andrews, 1879b; Bownocker, 1909b, 1920b; Hall, James, 
1843a; King, P. B., 1974a; Leverett, 1897a, 1905; 
Logan, 1869; Lyell, 1845; Newberry, 1868c, 1870c, 
1871f, 1872b, 1879a; Orton, 1888j; Owen, D. D., 
1846; Sayler, 1865; Whittlesey, 1848b, 1869b 
Ottawa County: Mohr, 1931; Sparling, 1965, 1971; Winchell, N. 
H., 1874a 
Paulding County: Johnson, G. H., 1972; Winchell, N. H., 1874a 
Perry County: Bowen, C. H., 1947; Flint, N. K., 1946, 1948, 
1951 
Pickaway County: Hubbard, G.D., 1915 
Pike County: Jessup, 1951; Melvin, J. H., 1933; Orton, 1874 
Portage County: Fuller, J. 0., 1965; Newberry, 1878b; Winslow, 
J.E., 1966 
Portsmouth quadrangle: Sheppard, 1964 
Preble County: Gray, H. H., 1972; Orton, 1878a 
Putnam County: Burger, A. M., 1971; Johnson, G. H., 1972; 
Winchell, N. H., 1874a 
Richland County: Read, M. C., 1878b 
Ross County: Hyde, J.E., 1921; Melvin, J. H., 1933;0rton, 1874 
Sandusky County: Winchell, N. H., 1873a 
Scioto County: Baker, M. V., 1931; Sheppard, 1964 
Seneca County: Winchell, N. H., 1873a 
Shelby County: Burger, A. M., 1971 
South Bloomingville quadrangle: DeLong, 1967a 
Southeastern Ohio: Andrews, 1865; U.S. Geological Survey, 
1968b 
Southern Ohio: Willden, 1968 
Southwestern Ohio: Fuller, M. L., 1912; Orton, 1873a 
Stark County: Baroffio, 1958; Delong, 1963; Gray, H. H., 1954; 
Seik, 1959 
Summit County: Newberry, 1873b; Smith, R. C., 1953b 
Trenton quadrangle: Shafor, 1959 
Trumbull County: King, E. L., 1952; Read, M. C., 1873; Szmuc, 
1953 
Tuscarawas County: Cummins, 1947; Gray, H. H., 1954; 
Lamborn, R. E., 1956 
Union County: Winchell, N. H., 1874a 
United States: King, P. B., 1974b; Marcou, 1853 
Vanceburg quadrangle: Morris, R.H., 1967 
Van Wert County: Burger, A. M., 1971; Winchell, N. H., 1874a 
Vermilion quadrangle: Herdendorf, 1963 
Vermilion West quadrangle: Herdendorf, 1966 
Warren County: Gray, H. H., 1972; Orton, 1878a; Wolford, 1927 
Washington County: Bell, G. L., 1950; Frye, 1937; Smith, W. H., 
1948a, 1948b 
Wayne County: Multer, 1955, 1967; Read, M. C., 1878b 
Williams County: Johnson, G. H., 1972 
Wood County: Winchell, N. H., 1874a 
Wyandot County: Winchell, N. H., 1873a 
Geologic names: Keroher, 1966, 1970; Wilson, D., 1959 
Geologic research: Melvin, J. H., 1952a; Pincus, 1960a 
Geologists, biographies: Wells, J. W., 1958 
Geologists, Cincinnati area: Becker, K., 1939; Caster, 195 lb; 
Croneis, 1962, 1963 
Geology, influence on place names: Cottingham, 1949 
Geology, relation to botany: Forsyth, 1971b 
Geology teaching for earth science teachers: Mayer, V. J., 1970 
Geology teaching, soils information: Smith, J.M., 1967 
Geomorphology 
Beach erosion: Mather, W.W., 1838a 
Belmont County: Ver Steeg, 1944b 
Black River valley: Hubbard, G. D., 1925 
Buried topography, north-central Ohio: Ver Steeg, 1934 
Buried topography, western Ohio: Ver Steeg, 1936c 
Butler County: Smith, J.M., 1966 
Carroll County: Ver Steeg, 1944b 
Caves and caverns: Andrews, 1876; Carman, 1946; Cottingham, 
1919; Fuller, M. L., 1904; Hills, T. M., 1916;James, 
J. F., 1890b; Kraus, 1905b, 1905c; White, G. W., 
1925, 1926 
Central Ohio: Sharp, H. S., 1932 
Cincinnati area: James, J. F., 1886b 
Columbiana County: Ver Steeg, l 944b 
Cuyahoga County: Donner, 1941; Kleinhample, 1952, 1953 
Cuyahoga River valley: Donner, 1941 
Drainage changes: Gilbert, G. K., 187 ld; Tritschler, 1956 
Erie County: Campbell, L. J., 1955 
Erosion surfaces: Campbell, M. R., 1903; Cole, W. S., 1934, 
1935, 1937, 1941; Sharp, H. S., 1932; Stout, 1938c; 
Ver Steeg, 193la, 1939, 1940a 
Franklin County: Hubbard, G.D., 1909 
General: Carney, 191lc; Goldthwait, 1959; Harper, A. R., 1948; 
Horberg, 1956; Leverett, 1902; Newberry, 1871a, 
1878a; Peattie, 1923; Smith, G.-H., 1935; Stout, 
1943; Tight, W. G., 1900b; U.S. Geological Survey, 
1922; Wright, A. J., 1953 
Gorges: Davis, W. M., 1884; Mather, K. F., 1909; Scheffel, 1907; 
Wells, W. E., 1904 
Greene County: Carman, 1946; Wells, W. E., 1904 
Guernsey County: Ver Steeg, 1944b 
Hamilton County: Burke, M. D., 1888; Mase, 1952; Nickles, 
1902a 
Hills: Forsyth, 1965a 
Hocking County: Andrews, 1876; Carman, 1946; Ver Steeg, 
1933a 
Hocking River valley: Kempton, 1956, 1959; Merrill, W. M., 
1953 
Huron County: Campbell, L. J., 1955 
Huron River valley: Hubbard, G.D., 1925 
Islands in Lake Erie: Carman, 1946 
Jefferson County: Ver Steeg, 1944b 
Kelleys Island: Marple, 1922 
Lake Erie basin: Gilbert, G. K., 187 ld 
Lake Erie shore: Hurnphris, 1952, 1953; Kleinhample, 1952, 
1953 
Landslides: Fanaff, 1964; Hubbard, G. D., 1908c; Marshall, H. 
E., 1953; Mase, 1952; Mitchell, R.H., 1941;Picking, 
1965; Rogers, J. K., 1928; Van Horn, F. R., 1909, 
1910a; Von Schlichten, 1935 
Landslopes: White, J. F., 1965, 1966 
Lorain County: Kleinhample, 1952, 1953 
Mass movement: Mitchell, R. H., 1940; Napper, 1914; Savage, 
1950; Sharpe, C. F. S., 1941 
Mass wasting: Aronson, 197 4 
Maumee River valley: Gilbert, G. K., 1871b, 1871d 
Monroe County: Ver Steeg, 1944b 
Morgan County: True, 1896 
New-Kanawha River system: Williams, L., 1935 
Ohio River valley: Carlston, 1957; Tight, G. W., 1902 
Ottawa County: Conrey, 1929; Humphris, 1952, 1953 
Overhang caves: Andrews, 1876; Ver Steeg, 1933a 
Peneplains: Forsyth, 1962 
Physiographic map: Bier, 1956 
Postglacial erosion: Wright, G. F., 1912 
Prairies, origin: American Journal of Science, 1838a; Atwater, 
1819a; Bourne, 1820; Wells, R. W., 1819 
Relief map of Ohio: U.S. Geological Survey, 1922 
Rocky River valley: Donner, 1941; Hubbard, G.D., 1925 
Sandusky Bay: Humphris, 1952, 1953 
Sandusky River valley: Hubbard, G.D., 1925 
Silurian escarpment: Carman, 1946 
Sink holes: Hubbard, G.D., 1928 
Slope movement: Everett, 1963a, 1963b, 1963c 
Slope, relation to soils: Garrigus, 1958, 1959 
Slumps in Maumee River valley: Lounsbury, 1971 
Southeastern Ohio: Hubbard, G.D., 1954; Stout, 1938c 
Southern Ohio: Lesley, 1869; Rich, J. L., 1939 
Southwestern Ohio: Desjardins, 1935; Drake, 1825; Nickles, 
1905; Ray, L. L., 1974 
Stark County: Schaefer, E. J., 1946a 
Terraces: Hubbard, G. D., 1954; Kempton, 1956, 1959; Lessig, 
1959b, 1959c 
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Tufa mound: Swinnerton, A. A., 1939 
Underfit streams: Oury, 1964 
Valleys: Forsyth, 1965b 
Valleys, high-level: Hester, 1965 
Vermilion River valley: Hubbard, G.D., 1925 
Warren County: Tritschler, 1956; Wolford, 1930 
Washington County: Hildreth, 1826 
Water runoff related to geomorphology: Morisawa, 1959 
Watersheds: Morisawa, 1962 
Geophysics 
Aerial photo interpretation: Mayhew, 1964 
Aeromagnetic map, Columbus-Dayton area: Philbin, 1965 
Aeromagnetic map, eastern Ohio: Popenoe, 1964 
Aeromagnetic map, Findlay and vicinity: Bromery, 1965 
Aeromagnetic survey: Zietz, 1966a, 1966b, 1969 
Aeromagnetic survey interpretation, eastern Ohio: Beck, 1964 
Aeroradioactivity map, central and western Ohio: Bates, R. G., 
1965 
Aeroradioactivity survey, central and western Ohio: Bates, R. G., 
1966a 
Aeroradioactivity survey, eastern Ohio: Bates, R. G., 1966c 
Cincinnati arch province: Biggs, 1962 
Delineation of aquifers: Deju, 1974a 
Density determination by gravity measurements: Hammer, 1950 
Earth tides, measurement: Massmann, 1968 
Electrical resistivity of dredging disposal site: Giger, 197 3 
Exploration for buried valley: Henry, G., 1973; Smith, E. M., 
1971, 1974 
Exploration for reefs by gravity surveys: Oil and Gas Journal, 
1956 
Gravimetrically computed deflections: Kaula, 1954 
Gravity and magnetic observations, Lake Erie region: O'Hara, 
1974 
Gravity anomalies 
Basement map: Rudman, 1965 
Champaign and Clark Counties: Richard, 1969 
Computer analysis: King, A. D., 1973 
Fayette County area: Batsche, 1963 
Geologic interpretation: Pincus, 1960b 
Map of United States: American Geophysical Union, 1964 
Northern Ohio: Mourad, 1959 
Oil and gas exploration: Ferris, 1964 
Gravity data: Zietz, 1966a 
Gravity investigation for ground water: Contrino, 1974; Gephart, 
1974 
Gravity map, southern Ohio: U.S. Air Force, 1968 
Gravity survey 
Ohio: Heiskanen, 1956 
Serpent Mound area: Bull, 1967; Flaugher, 1973; Zahn, 1965 
Southern Ohio: Holway, 1963 
Highway engineering: Mason, 1954 
Magnetic data: Zietz, 1966a 
Magnetic map, southern Ohio: Zietz, 1968 
Magnetic survey, Adams County cryptovolcanic structure: 
Sappenfield, 1950 
Magnetic survey, Sardinia quadrangle: Miller, H. D., 1951 
Magnetotelluric investigation: Renick, 1969 
Natural gamma logging: Norris, 1969a; U.S. Geological Survey, 
1969c 
Oil and gas exploration: Ferris, 1964; McCarthy, 1964; Rummer-
field, 1971 
Pleistocene deposits, Preble County: Blackhall, 1974 
Pore-pressure effects on Berea sandstone: Aldrich, 1969; Lane, 
K. S., 1969 
Resistivity and neutron logging in Silurian dolomite: MacCary, 
1971 
Resistivity and thermal-probe survey of buried valley: Smith, E. 
M., 1971, 1974 
Resistivity methods: Spicer, 1954 
Seismic investigation for ground water: Gephart, 1974 
Seismic methods used to study Lake Erie: Morgan, N. A., 1964 
Seismic refraction study of buried valley: Contrino, 1973; Egler, 
1974;Warrick, 1960 
Seismic refraction study of Great Miami River valley: Eaton, 
1969; Watkins, J. S., 1971 
Seismography: Pakiser, 1956 
Sub-bottom reflection survey, Lake Erie: Wall, 1968 
Survey by radio transmission: Higgy, 1936, 1943 
Time of flow study: Straub, 1958 
Germanium: Breger, 1955; Stadnichenko, 1953 
Gilbert, Grove Karl, biography: Davis, W. M., 1918, 1926; Fairchild, 
1918, 1919; Mendenhall, W. C., 1920; Penck, 1929 
Girty, George H., biography: Washington Academy of Sciences Jour-
nal, 1939; Williams, J. S., 1940a, 1940b 
Glacial deposits: See also counties in glaciated parts of Ohio; Glacial 
geology 
Age and correlation at Garfield Heights: Fullerton, 1974b; White, 
G. W., 1968c 
Altered drift near Youngstown: Totten, 1968, 1969c 
Angular gravel, Madison County: Chamberlin, T. C., 1884a 
Buried soil: Lessig, 1959a 
Buried wood: Goldthwait, 1958b 
Buried wood and vertebrate fossils: Whittlesey, 1848a 
Cemented gravels, Hamilton County: Wuestner, 1936 
Central Ohio: Forsyth, 1957b 
Clay: Lamborn, R. E., 1938; Westgate, 1930 
Clay mineralogy of tills: Droste, 1956a, 1956c; Wilding, 1969 
Columbiana County, Elkton rift: Lessig, 1962 
Concretions in lake deposits: Hubbard, G.D., 1922 
Cuyahoga County: White, G. W., 1953; Winslow, J. D., 1958 
Dayton area: Norris, 1966a 
Deformation: Carney, 1909c 
Differentiation, Portage County: FavMe, 1969 
Drift thickness, Toledo area: Bush, E. A., 1966 
"Early" Wisconsinan drift: Forsyth, 1957a 
Eaton area: Thomas, J.B., 1970 
Erie lobe: Goldthwait, 1965a 
Erratics 
Age determination: Peters, R. L., 1972 
Coal and mica: Brand, 1932 
General: Christy, 1848; Claassen, 1898, 1907; Hildreth, 
1829; Locke, J., 184lb; Mather, W.W., 1841; Patton, 
L. T., 1925; Ray, L. L., 1969;Tappan, 1828;Wright, 
G. F., 1894a 
"Huronite": Wright, A. A., 1897b 
Jasper conglomerate: Slawson, 1933 
Nepheline-bearing rock: Bascom, 1896 
Pickaway County: Lapham, 1832 
Source: Shaler, 1872 
Tillite: Murphy, J. L., 1973b;White, G. W., 1939c 
Warren County, large boulder: Scoville, 1878; Wolford, 1932 
Eskers, Franklin County: Morse, W. C., 1907 
Eskers, Licking County: Thompson, J. D., 1914 
Eskers, Montgomery County: Reichert, 1935; Scheffel, 1908 
Fossil wood: Winchell, N. H., 1876a 
Gravels, leaching: MacClintock, 1954 
Heavy-mineral analysis, Kent kame moraine: Gardner, G. D., 
1972a 
Hocking County, outwash: Kantner, 1974 
lllinoian drift, eastern Ohio: White, G. W., 1939a 
lllinoian drift, composition of weathered zone: Conrey, 1930 
In situ deformation, Mahoning County: Moran, S. R., 1971 
Limestone deposit, Morrow and Knox Counties: Lord, R. C., 
1932 
Loess: Goldthwait, 1968; National Research Council, 1952; 
White, G. W., 195 3 
Lucas County: McLin, 1973 
Mapping, use of soils and vegetation: Forsyth, 1968c 
Mineralogical characteristics, comparison: Rosen, 1964 
Moraines, Powell and Broadway: White, G. W., 1935b 
Nebraskan and Kansan age: Leighton, 1965 
Northeastern Ohio: MacClintock, 1954; White, G. W., 1957, 
1960, 1968a, 1968d, 1969a 
Ohio: Goldthwait, 1961b;Whittlesey, 1866 
Outwash terraces, Hocking River valley: Birkhimer, 1971 
Particle size and carbonate analysis: Steiger, 1969 
Portage County: Winslow, J. D., 1966 
Pre-Illinoian lake clays, Cincinnati area: Ettensohn, 1970, 1974 
Pre-Wisconsinan, southwestern Ohio: Ray, L. L., 1966 
Sand and gravel, northern Ohio: Smith, W. H., 1949 
Soils on outwash terraces, upper Ohio Valley: Lessig, 1961a, 
196lb 
Stark County: Jackson, J. L., 1974 
Thickness: Ver Steeg, 1933b, 1938a 
Till 
Analysis: Gross, 1969, 1971 
Characteristics, northeastern Ohio: White, G. W., 1952c 
Clay minerals, weathering: Droste, 195 6b 
Composition, west-central Ohio: Wilding, 1969 
Composition, western Ohio: Steiger, 1971; Wilding, 197 lb 
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Correlation: Holmes, M. E., 1974 
Deposition versus glacial erosion: Goldthwait, 197 3 
Differentiation, Preble County: Guccione, 1972 
Discontinuous till: White, G. W., 1952b 
Electron micrography: Droste, 1957, 1958 
General: Goldthwait, 1971 
Heavy minerals: Breene, 1956, 1957 
Identification methods: Brace, 1969a 
Mapping using soils: Forsyth, 1965h 
Microfabrics: Sitler, R. F., 1955b 
Mineralogy, Grand River lobe: Heath, C. P. M., 1963 
Multiple tills: Fullerton, 1974a; Totten, 1965; White, G. W., 
1962 
Northwestern Ohio, water-modified till of the lake plain: 
Forsyth, 1965f 
Oriented thin sections: Sitler, R. F., 1968 
Petrography: Sitler, R. F., 1955a, 1957, 1963 
Quartz-feldspar ratios: Totten, 1960 
Size analysis: Kahle, 1957; Shepps, 1958 
Stratigraphy: Goldthwait, 1969 
Thickness, Grand River and Killbuck lobes: White, G. W., 
1969b, 197lb 
Titusville till near Youngstown: Moran, S. R., 1967, 1968 
Weathering: Corney, 1928; Harris, S., 1950; Sitler, R. F., 1969 
Western Ohio: Forsyth, 1957b; Goldthwait, 1958b 
Glacial geology 
Abandoned shorelines: See also Glacial geology, beach ridges 
Ashtabula County: Carney, 1916b 
Erie County: Carney, 1911a, 1913 
Huron County: Carney, 1913 
Lake Erie basin: Carney, 1909b; Claypole, 1887a; Gilbert, G. 
K., 1897, 1898b; Leverett, 1892a, 1895, 1898, 1902, 
1939a; Moore, S., 1948; Moseley, 1905a; Spencer, J. 
W., 1891; Stout, 1943; Taylor, F. B., 1899; Upham, 
1896a; Whittlesey, 1850; Winchell, N. H., 1873b; 
Wright, G. F., 1890b, 1898b 
Lake Maumee: Carney, 1911d 
Lorain County: Carney, 1910b, 19lla, 1916a 
Sandusky County: Carney, 1913 
Advance and retreat of the ice sheet: Flint, Richard F., l 955b 
Archeology related to geology: Forsyth, 1964b 
Artifacts in gravel: Leverett, l 890b; Wright, G. F., 1888 
Ashland County: Hubbard, G.D., 1914a, 1914b; Leverett, 1914; 
Ver Steeg, 1932d; White, G. W., 1933, 1937 
Ashtabula County: Hutton, 1940 
Athens County: Kempton, 1956, 1959 
Beach ridges (see also Glacial geology, abandoned shorelines): 
Copelan, 196lc; Forsyth, 1959; Newberry, 1874b 
Beach ridges, Seneca County: Scadden, 1964 
Bedrock cavities filled with glacial material: Carman, 1922 
Bibliography: Leverett, 1902 
Buried soil, Shelby County: Forsyth, 1956b, 1958 
Buried surfaces: White, G. W., 1974 
Butler County: Bernhagen, 1947b; Flint, Richard F., 1951; Gold-
stein, 1973; Klaer, 1948; Orton, 1878a; Shafor, 1959; 
Smith, J.M., 1949; Watson, 1972 
Carroll County: White, G. W., 195 la 
Central Ohio: Leverett, 1899 
Champaign County: Crowl, 1962; Goldthwait, 1950a, 1952b; 
Janssens, 1964; Nave, 1956; Quinn, 1972 
Champaign County, Cedar Swamp: Scott, Ralph D., 1967 
Cincinnati area: Brand, 1934; Burke, M. D., 1888; Desjardins, 
1933; Goldthwait, 1961a; Hays, F. R., 1951; Ohio 
Academy of Science, 1961 
Cincinnati ice dam: Leverett, 189lb 
Clark County: Bernhagen, 1960; Brown, D. M., 1948; Gold-
thwait, 1950a, 1952b; Nave, 1956; Rogers, M., 1938 
Clermont County: Caster, 1970 
Cleveland area: Bagley, 1950, 1953; Cushing, H.P., 1931 
Clinton County: Austin, G. M., 1930; Kelly, 1937; Lamar, F. S., 
1900;Moos, 1970;Teller, 1964, 1967 
Columbiana County: White, G. W., 1942, 195 la 
Correlation of tills: Forsyth, 1960a, 1960b; Lieftinck, 1957; 
Shepps, 1952, 1953; White, G. W., 1973b; Zumberge, 
1960 
Coshocton County: White, G. W., 1933, 1937 
Crawford County: Gregory, J. F., 1956; White, G. W., 1933 
Cuyahoga County: Bagley, 1950, 1953; Cushing, H. P., 1931; 
Frank, 1958; Fullerton, 1974b; Hubbard, G. D., 
1908b; Pierce, S. J., 1897, 1901; Speckman, 1923; 
Upham, 1896a; White, G. W., 1968c; Wright, G. F., 
1898a 
Darke County: Lindemuth, 1878; Smith, J.M., 1949 
Dayton area: Foerste, 1915 
Defiance County: Forsyth, 1960a 
Deformation caused by glacial ice: Glock, l 929a, l 929b; Tight, 
W. G., 1891 
Deglaciation: Antevs, 195 3; Claypole, 1887 a; Goldthwait, 195 Oc; 
Prufer, 1962; Ver Steeg, l 932d; White, G. W., 1932, 
1934a 
Delaware County: Crowl, 1962; Hubbard, G.D., 1915; White, G. 
W., 1933; Stauffer, 1911 
Drainage changes: Chamberlin, T. C., l 894b; Leverett, l 89la; 
Teller, 1973; Todd, J. H., 1910; Wright, G. F., 1883 
Erie County: Campbell, L. J., 1955; Forsyth, 197la; Granger, 
1823; U.S. Army, Corps of Engineers, 1946; Whittle-
sey, 1879b 
Erie interstade: Marner, 1973 
Erie lobe: Dreimanis, 1973 
Erosion, transportation, and deposition: Meneley, 1973 
Exhibit at Columbian Exposition: American Geologist, 1894 
Fairfield County: Conley, 1956; Detmers, 1912; Kempton, 1956, 
1959; Reutinger, 194la; Wolfe, E.W., 1962 
Fayette County: Goldthwait, 1952b; Kelly, 1937; Moos, 1970 
Franklin County: Glock, l 929a, 1929b; Goldthwait, l 952b, 
1958a; Hubbard, G. D., 1915; Norris, 1959d; Orton, 
1878b; Stauffer, 1911 
Fulton County: Gilbert, G. K., 187la 
Geauga County: Baker, J., 1957; White, G. W., 1952a 
General: Atwater, 1820; Carney, 1910d; Coffey, 1958; Dreiman-
is, 1960; Flint, Richard F., 1955a, 1957; Forsyth, 
1963b, 1963c, 1965j; Foster, John Wells, 185la; 
Goldthwait, 1953, 1954, 1958b, 1959, 1965b; Haas, 
1917; Hansen, M. C., 1974b; Harper, A. R., 1948; 
Hay, 0. P., 1923; Horberg, 1955; Kelly, 1938; 
Lapham, D., 1932; McGarey, 1960; Martin, P. S., 
1959; Newberry, 1870b, 1870c, 1873a, 1874b, 
1878a; Orton, 1888h; 1890e, 1893b; Price, 1876; 
Stout, 1943; White, G. W., 1952b; Whittlesey, 1848b, 
1884b; Wilson, l. T., 1943; Winchell, N. H., 1873c; 
Wood, S. V., 1877; Wright, G. F., 1889, 1915 
Glacial abrasion: Goldthwait, 1973 
Glacial boundary: Braun, 1951; Chamberlin, T. C., 1884b; Ire-
land, 1940; Leverett, 1893b, 1902; White, G. W., 
1934c; Wright, G. F., 1883, 1884a, 1884b, 1884e, 
1890a 
Greene County: Bernhagen, 1960; Goldthwait, 1950b, 1952b; 
Kelly, 1937; Moos, 1970; Nave, 1956; Rogers, M., 
1938; Walton, 1960 
Hamilton County: Bernhagen, 1947b; Brand, 1934; Burke, M. 
D., 1888; Desjardins, 1933; Gilson, 1953; Gold-
thwait, 196la; James, J. F., 1888b; Klaer, 1948; 
Watson, 1972 
Hancock County: Bugh, 1962; Shaffer, 1937, 1942; Swanston, 
1962 
Highland County: Rosengreen, 1970, 1974 
History of investigation: White, G. W., 1967b, 1973a 
Hocking County: Kempton, 1956, 1959 
Holmes County: Cole, G. G., 1918; Hubbard, G. D., 1941; 
Ver Steeg, 1932d; White, G. W., 193la, 193lb, 1932, 
1933, 1934c, 1937, 1961, 1973c 
Huron County: Campbell, L. J., 1955; Read, M. C., 1878a 
lllinoian glacial boundary: Durrell, 1956 
lllinoian glaciation: Carney, 1906b; Hubbard, G. D., 1941; 
Teller, 1971; White, G. W., 1937 
Influence on agriculture: Owen, E.W., 1914 
Interglacial stage: Leverett, 1890a 
Jackson County: Foster, John Wells, 1857 
Jefferson County: Chamberlin, T. C., 1896; Wright, G. F., 1896a 
Kansan glaciation: Teller, 1971 
Knox County: Forsyth, l 960b; Read, M. C., 1878a; Root, S. I., 
1958, 196l;White, G. W., 1933, 1937 
Lake Erie: Claypole, 1882a; Forsyth, 1973; Gilbert, G. K., 
18 7 ld; Moseley, 1898, 1902; Newberry, 1865, 
1870b, 1882; Ross, A. R., 1950; Spencer, J. W., 
1882; Stroop, 1870; Taylor, F. B., 1913; Wilson, I. 
T., 1943;Wright,G. F., 1884c 
Lake stages: Bretz, 1964; Dreirnanis, 1964, 1966; Hough, J. L., 
1963; Kunkle, 1963; Mather, W.W., 1838c 
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Seneca County: Stein, l962b, 1962f, l962g, 1962h; Walker, A. 
C., 1962a 
Shelby County: Walker, A. C., 1959a, 1960a, 1960b 
Silurian aquifer, Portage River basin: Winegardner, 1971 
Silurian-Devonian aquifer, Maumee River basin: Rowland, 1970 
South-central Ohio: U.S. Geological Survey, 1974c 
Southeastern Ohio: Ohio Division of Water, 1959b; Schneider, 
W. J., 1965; U.S. Geological Survey, l973b; Wyrick, 
1968a, l968b 
Southwestern Ohio: Dames & Moore, 1972; Fuller, M. L., 1912; 
Orton, 1873b 
Stark County: Cummins, 1960a; Kazmann, 1949; Pree, 19621; 
Schaefer, E. J., 1946a; Schmidt, James J., 1962e; 
Van Tuy!, 1947b; Walker, A. C., 1959m, 1962b 
Stream-bed infiltration: Norris, 1970, 1971c 
Strontium occurrence: Feulner, 1960a; Stueber, 1973 
Subsurface flow: Jamieson, 1969 
Summit County: Pree, 19621; Schaefer, E. J., 1946a; Schmidt, 
James J., l954b; Smith, R. C.,1953b;Walker,A. C., 
1959m, l962b, l962c; Warrick, 1960 
Temperature changes, seasonal: Norris, 1962a 
Temperature-depth relations: Norris, 1962b 
Testing methods, effect on computed hydraulic properties: 
Norris, l 966c 
Trace element concentration and distribution: Hines, 1974 
Transmissibility related to fracture occurrence: Stanley, 1973 
Trumbull County: Cummins, 1960b, 1960c, 1960d; Pree, 1960a; 
Schmidt, James J ., l 954b 
Tuscarawas County: Cummins, 1947; Pree, 19621; Schmidt, 
James J., 1962e, 1962f; Walker, A. C., 1962e, 1962f, 
1962i 
Union County: Schmidt, James J ., 1960a, l 960e, 1960f 
Uranium content: Scott, R. C., 1962 
Use: Bernhagen, 1949; Rudnick, 1959, 1960, 1962; Woldorf, 
1959 
Van Wert County: Ohio Division of Water, 1960a; Walker, A. C., 
1959a, 1959b, 1959c, 1959g 
Vinton County: Pree, 1962a, 1962c; Schmidt, James J., 196ld, 
1962c 
Warren County: Pree, 1965; Walker, A. C., l960f, 1960h, 1960i, 
1960j, 19601, 196lb 
Washington County: Schmidt, James J., 1959b; Walker, A. C., 
1958d,1962k 
Water-bearing horizons of Ohio: Orton, l899a; Stout, 1943, 
1944a 
Water table, perched: Potter, W. D., 1938 
Wayne County: Pree, 1962b, 1962i, 1962j; Schmidt, James J., 
1962e; Walker, A. C., 1959m 
Western Ohio: Norris, 1957b; U.S. Geological Survey, 1973b 
Williams County: Gilbert, G. K., 1874; Ohio Division of Water, 
l960a; Schmidt, James J., 1954b; Walker, A. C., 
1959h, 1959i 
Wood County: Ohio Division of Water, 1960a; Schmidt, James 
J., 1954b; Stein, 1962a, 1962b, l962c; Walker, A. C., 
1959k 
Wyandot County: Stein, 1962d, 1962e, 1962f; Walker, A. C., 
1959f 
Guernsey County: See also Coal; Oil and gas; Pennsylvanian 
Aeromagnetic map: Popenoe, 1964 
Bedrock geology, Caldwell North quadrangle: Smith, B. E., 1969 
Brines: Orton, 1885d; Root, W. J., 1888 
Clay: Stout, 1923 
Coal, cannel: Tappan, 1830 
Coal, general: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; DeBrosse, 1957; DeLong, 1955; 
Orton, l884b 
Coal, Meigs Creek (No. 9): Brown, C. N., 1884; Smith, W. H., 
1952a 
Coal mining industry: Carmin, 1943 
Coal, Pittsburgh (No. 8): Brown, C. N., 1888 
Coal, sulfur in: Walker, F. E., 1966 
Economic geology: Condit, 1923 
Field guide: Denton, 1961; Donahue, 1974a; Smyth, 1955 
Floods of 1963: Cross, W. P., 1964a; Rostvedt, 1968 
Fossil footprints: Mitchell, R.H., 1931 
General geology: Andrews, 1874a; Griswold, 1908; Mix, 1918; 
Stevenson, J. J., 1878; Thomas, D., 1970; Unklesbay, 
1940 
General geology and geologic map, Barnesville region: Schaefer, 
J.E., 1928 
General geology and geologic map, Cumberland district: Nesbitt, 
1930 
Geomorphology: Ver Steeg, 1944b 
Ground water: Schmidt, James J., 1959b; Walker, A. C., 1962e, 
1962i, 1962j 
Highway engineering: Mintzer, 1962, 1965, 1967 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Meteorite: Henry, Professor, 1871; Smith, J. L., 1861 
Oil and gas: Bownocker, 1903a; Condit, 1914, 1916a, 1916b; 
Wakenight, 1927 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology, invertebrate 
Bivalves: Updegraff, 1969 
Brachiopods: Sturgeon, 1968 
Cephalopods: Frontz, 1966; Miller, A. K., 1942 
Corals: Peterson, Robert M., 1973a 
Crinoids: Branson, C. C., 1967; Burke, J. J., 1966a, 1966b, 
1971, 1974 
Paleontology, vertebrate 
Fish teeth: Safford, J.M., 185 3 
Fossil footprints: Mitchell, R.H., 1933 
Pennsylvanian 
Ames limestone: Peterson, Robert M., 1973b 
Conemaugh formation: Condit, 1912b; Donahue, 1974a 
Cow Run sandstone: Phillips, D. L., 1951 
Monongahela series: Stout, 1954 
Noble limestone member: Murphy, J. L., 1973a 
Precambrian: McCormick, G. R., 1961; Saylor, 1968 
Shallow subsurface exploration: Struble, 1965 
Silurian, "Clinton" sands: Mikan, 1973 
Strip-mine overburden: Limstrom, 195lb 
Structure: Condit, 1914, l916a; Mix, 1918 
Sub-Trenton rocks, cross section: Calvert, 1963c 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Guidebook: See Field guide 
Gypsum 
Bibliography: Withington, 1960 
Economic geology: Kefauver, 1962; Ohio Department of Indu!r 
trial Relations; Ohio Division of Geological Survey, 
1958, 1959; U.S. Bureau of Mines; Watkins, D. G., 
1953a 
Erie County: Bownocker, 1920a; Lintner, 1944; Peppel, 1904 
Map of occurrences: Withington, 1962 
Mottled structure: Withington, 1961 
Origin of deposits: Jones, V. E., 1935 
Ottawa County: Bownocker, 1920a; Lintner, 1944; Orton, 
1888f; Peppel, 1904 
Quarrying and processing: Gutchick, 1956 
Hall, James, biography: Clarke, J.M., 1920, 1921; Gratacap, 1898; 
Hovey, H. C., 1899; McGee, 1896; Merrill, G. P., 
1906, 1924; Nevius, 1898; Popular Science Monthly, 
1884; Stevenson, J. J., 1900a 
Hamilton County: See also Cincinnati area; Ordovician; Paleontol-
ogy; Southwestern Ohio 
Aeroradioactivity: Guillou, 1966 
Artifacts in glacial gravel: Wright, G. F., 1888 
Bedrock geology 
Addyston quadrangle: Ford, J.P., 1972 
Burlington quadrangle: Ford, J.P., 1972 
Cincinnati East quadrangle: Osborne, 1974 
Cincinnati West quadrangle: Ford, J.P., 1974 
Covington quadrangle: Ford, J.P., 1974 
Eastern part: Osborne, 1966, 1968a, 1968b 
Harrison area: Grubbs, 1963 
Madeira quadrangle: Osborne, l 970b 
Southwestern part: Ford, J.P., 1965, 1967, 1968a 
Building stone: Bownocker, 1915 
Calcarenites, analysis: Osborne, 1970a 
Calcarenites, classification: Osborne, 1969a, 1969b 
Cemented gravels: Wuestner, 1936 
Clay mineralogy, Kope and Fairview formations: Bassarab, 1965, 
1968, 1969; Booth, 1971 
Coal and mica in Pleistocene deposits: Brand, 1932 
Drainage changes: James, J. F., 1888a 
Engineering geology, fill material: Sandberg, 1935 
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Engineering geology, flood control and navigation structures: 
Barnett, R. E., 1961 
Field guide: Barnett, R. E., 1961; Caster, 1961; Durrell, 1961; 
Goldthwait, 196la, l965b; Ohio Academy of 
Science, 1961; Shaver, 1961; Sigma Gamma Epsilon, 
Alpha Delta Chapter, 1968; Spieker, 1961 
Fracture study: Keller, D. J., 1957 
General geology: Bernhagen, l 947b; Fenneman, 1916; James, J. 
F., 1886b; Nickles, 1902a; Orton, 1873a 
Geologic history: Burke, M. D., 1888 
Geologic map 
Addyston quadrangle: Ford, J.P., 1972 
Burlington quadrangle: Ford, J.P., 1972 
Cincinnati East quadrangle: Osborne, 1974 
Cincinnati l 0 x 2° quadrangle: Gray, H. H., 1972 
Cincinnati West quadrangle: Ford, J.P., 1974 
Covington quadrangle: Ford, J.P., 1974 
Hamilton County: Orton, 1873a 
Hamilton County, eastern part: Osborne, 1966 
Harrison area: Grubbs, 1963 
Madeira quadrangle: Osborne, l 970b 
Geomorphology, high-level valleys: Hester, 1965 
Geomorphology, landslides: Mase, 1952; Rogers, J. K., 1928 
Geomorphology, Little Mill Creek drainage: Morisawa, 1959 
Geophysical investigation for highway design: Mayhew, 1965 
Glacial deposits: Breene, 1956, 1957; Leighton, 1965; Ray, L. 
L., 1966 
Glacial geology: Desjardins, 1933; Gilson, 1953; Goldthwait, 
196la, 1965b; Klaer, 1948; Watson, 1972; Wright, G. 
F., 1890a 
Glacial map: Gray, H. H., 1972 
Great Miami River, time of travel of water: Bauer, 1968 
Ground water 
Concretionary development, influence: Ettensohn, 1969 
Electrolyte tracer studies: Coble, 1962 
Fairfield-New Baltimore area: Spieker, A. M., 1965a, l968b 
General: Bernhagen, 1947b; Burke, M. D., 1888; Dames & 
Moore, 1972; Klaer, 1939, 1940, 1948; Norris, 
1957a; Schmidt, James J., l959a; Van Tuyl, l947a; 
Walker, A. C., 1960g, 19601, 1960m 
Great Miami River valley: Spieker, A. M., 1968a, 1968c 
Mill Creek valley: Bernhagen, 1962a; Fidler, 1970 
Venice area: Dove, 1961, 1962 
Heavy minerals in tills: Breene, 1956, 1957 
Hydrogeology, Mill Creek and Miami River valleys: Spieker, 1961 
lvorydale well: James, J. F., 1888b 
Land planning based on sediment distribution patterns: Cottrill, 
1972b 
Limestone nodules in Eden shales: Ward, R. A., 1966 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Meteoric material: Wasson,J. T., 1969 
Meteorites: Henderson, E. P., 1958; Kalinowski, 1972 
Mineralogy of carbonate rocks: Hester, 1962 
Molding sand: Bownocker, 1923 
Ordovician 
Carbonate microfacies: Carozzi, 196 7 
Cynthiana and Eden formations: Weiss, M. P., 1965 
Eden group: Norman, 1959; Sharp, E. R., 1957 
Fairview-McMillan contact: Hyde, D. E., 1958, 1959 
General: Braun, 1912; Chappars, 1935 
K-bentonites: Huff, 1963 
Kope and Fairview formations: Osborne, 197 la, 1971 b, 
1971c 
Lithostratigraphy in subsurface: Harihan, 1970 
Sub-Eden beds: Lattman, 1951, 1954 
Upper Ordovician: Ford, J. P., I 968b 
Paleontology, invertebrate 
Annelids: Grinnell, 1877 
Bivalves: Pojeta, 1961, 1962a, 1962b, 1966 
Brachiopods: Bass, I., 1957; Braun, 1912; Hall, D. D., 1962; 
Howe, H. J., 1972; Shaw, F. C., 1960; Van Fossen, 
1951 
Bryozoa: Anstey, 1969a; James, U. P., 1884b; Ulrich, E. 0., 
l879b, 1882a, 1890b; Utgaard, 1968 
Cephalopods: Flower, 1939b 
Cephalopod trails and impressions: Flower, 1955 
Conodonts: Kohut, 1969a; Pulse, 1959, 1960; Singh, 1966; 
Sweet, W. C., 1959a, 1971b; Turco, 1957; Warner, E., 
1956; Wilkie, 1957 
Echinoderms 
Asterozoan: Branstrator, 1972 
Carpoids: Caster, 1952b 
Crinoids: Meek, 187lb; Miller, S. A., 1879c; Ulrich, E. 
0., 1882b; Warn, 1971; Wetherby, 1881 
Edrioasteroids: Kesling, 1960a, l 960b 
Lepidocoleidae: Pope, J. K., 1962 
Stelleroids: Graham, G., 1846; Locke, J., 1846; Meek, 
1872a 
General: Bucher, 1945; Foerste, 1909d; Hall, James, 1845b, 
1872b; Meek, 1872b, l872c; Miller, S. A., 1880a, 
1880c, 188la, 1881c, 1882a, 1882b, 1882c, 1892b; 
Schweinfurth, 1958; Ulrich, E. 0., 1879a 
Ostracods: Warshauer, 1969, 1972 
Scolecodonts: Douglas, 1970b 
Trace fossils: Osgood, 1969, 1970 
Trilobites: Locke, J., 1842b; Ross, R. J., 1967 
Paleontology, vertebrate 
Duck bones: Howard, H., 1951 
Mastodon: Hayes, S., 1895 
Peccary: Finch, W. I., 1972 
Petrography 
Cincinnatian limestones: Osborne, 1967, 197la, 1972a 
Cynthiana and Eden strata: Edwards, W.R., 1957 
Fairview formation: Wetzel, 1968 
Latonia formation: Farber, 1968 
McMillan formation: Wetzel, 1968 
Pleistocene geology: Brand, 1934; Durrell, 1961; Forsyth, 1964a 
Pre-lllinoian lake clays: Ettensohn, 1970, 1974 
Sanitary landfills: Goettsch, 1969 
Sediment distribution patterns, Whitewater River valley: Cottrill, 
1972a, 1972b 
Sedimentation, Cincinnatian limestones: Osborne, 1972b 
Sedimentation, Eden shale: Anstey, 1969b 
Sedimentation, Kope and Fairview formations: Osborne, l 97la, 
197 lc, 1973a 
Sedimentation, Ordovician paleocurrents: Hofmann, H.J., 1966b 
Sedimentation, Recent point bars: Pryor, 1967; Wiethe, 1970 
Sedimentology, sands in Mill Creek valley: Tucker, E., 1962 
Seismic survey: Watkins, J. S., 1963, 1971 
Sevenmile area, general geology: Smallwood, 1958 
Soil and soil map: Goodman, A. L., 1917; Ohio Division of 
Lands and Soil, l 966b 
Soil mapping: Struble, 1966 
Stream deposits, Little Miami River: Doroshenko, 1948 
Stream pollution: Weibel, 1964 
Structure, deformation near Cincinnati: Hofmann, H.J., 1966a 
Structure, Fairview-McMillan contact: Hyde, D. E., 1959 
Water resources: Bell, T. J ., 1882; Ohio Division of Water, 1964; 
Pree, 1965; Shoecraft, Drury and McNamee, 1942; 
Stout, 1943;Welsh, 1957 
Hancock County: See also Glacial geology; Oil and gas; Silurian 
Aeromagnetic map: Bromery, 1965 
Agricultural survey: Klippart, 1871 
Field guide: Frank, 1969 
Floods, Blanchard River: U.S. Army, Corps of Engineers, 1963b 
Gas wells: Orton, 1885c 
General geology and geologic map: Winchell, N. H., 1874a 
Glacial geology, Fostoria quadrangle: Shaffer, 1937, 1942 
Glacial geology, north-central part of county: Bugh, 1962 
Glacial geology, northwest part of county: Swanston, 1962 
Gravity anomalies: Mourad, 1959 
Ground water: Ohio Division of Water, 1960a, l 966b; Stein, 
1962a; Walker, A. C., 1959e, 1959f, 1959k 
Hydrogeology, Silurian aquifer, Portage River basin: Wine-
gardner, 1971 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Oil and gas: Bownocker, 1903a; Orton, 1890a 
Precambrian: McCormick, G. R., 1961 
Soil and soil map: Ohio Division of Lands and Soil, 1963a; 
Rapparlie, 1963, 1973 
Temperature in deep well: Johnston, 1913 
Water resources: Ohio Division of Water, 1960a, 1966b; Stout, 
1943 
Well to Precambrian: Condit, 1913 
Hanging Rock iron region: Cobb, 1887; Collins, H. R., 1966; Lord, 
N. W., 1884a; Orton, 1878c; Stout, 1933a 
Hardin County: See also Glacial geology; Oil and gas; Silurian 
Aeromagnetic map: Bromery, 1965 
Field guide: Summerson, 1963a 
Gas analysis: Moore, B. J., 1967 
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General geology and geologic map: Winchell, N. H., 1874a 
Ground water: Ohio Division of Water, 1960a; Schmidt, James 
J., 1960a; Stein, 1962d; Walker, A. C., 1959d, 1959f; 
Walton, 1953 
Ground water, carbonate aquifers: Ohio Division of Water, 1970 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Oil and gas: Orton, 1890a 
Silurian reefs: Cumings, 1930 
Soil and soil map: Ohio Division of Lands and Soil, 196 lg 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water resources: Ohio Division of Water, 1960a, 1963, 1966b; 
Stout, 1943 
Harrison area, bedrock geology: Grubbs, 1963 
Harrison County: See also Coal; Oil and gas; Pennsylvanian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Building stone: Bownocker, 1915 
Coal: Bownocker, 1908a, 1917a, 1926b, 1929; Brant, 1954b, 
195 6a, 1960a; DeBrosse, 1957; Delong, 1955; 
Denton, 1960; Fagerstrom, 1954; Smith, W. H., 
1952a; White, G. W., 1947b 
Coal, sulfur in: Walker, F. E., 1966 
Desiccation cracks in Benwood limestone: Fagerstrom, 1955 
Field guide: Denton, 1961; Merrill, G. K., 1974 
General geology: Fagerstrom, 1953; Griswold, 1908; Lehman, R. 
J., 1954; Stevenson, J. J., 1878 
Geologic map, Green Township: Lehman, R. J., 1954 
Ground water: Schmidt, James J., 1959d, 1959e, 1962f; Walker, 
A. C., 1962e 
Limestone: Lamborn, R. E., 1951 
Oil and gas, Berea sand: Griswold, 1902, 1908; Melcher, A. F., 
1924 
Oil and gas, general: Bownocker, 1903a; Condit, 1914; Whieldon, 
1965a 
Paleobotany: Kosanke, 1962; Wilson, L. R., 1963 
Paleontology, vertebrate: Moran, W. E., 1952 
Pennsylvanian, Conemaugh formation: Condit, 1912b 
Strip-mine overburden: Limstrom, 1950b, 195 la 
Structure mapping: Griswold, 1903 
Uranium reconnaissance: U.S. Atomic Energy Commission, 1968 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Heavy minerals in tills: Breene, 1956, 1957 
Helium: Anderson, C. C., 1951; Boone, 1958; Rogers, G. S., 1921 
Henry County: See also Glacial geology 
Agricultural survey: Klippart, 1871 
Devonian rocks, subsurface: Janssens, 1970b; Mitchell, S. W., 
1971b 
Gas analyses: Moore, B. J., 1967 
General geology: Winchell, N. H., 1874a 
Geologic map: Johnson, G. H., 1972; Winchell, N. H., 1874a 
Glacial deposits: Kahle, 1957 
Glacial map: Johnson, G. H., 1972 
Ground water: Ohio Division of Water, 1960a; Walker, A. C., 
1959g, 1959h, 1959j, 1959k, 19591 
Limestone resources: Stout, 1941 
Soil and soil map: Flesher, 1969; Ohio Division of Lands and 
Soil, 1968d 
Water resources: Ohio Division of Water, 1960a; Stout, 1943 
Herrick, C. L., biography: Bawden, 1905; Chamberlin, W. A., 1956; 
Cole, A. D., 1904, 1905; Tight, W.G., 1905 
Hexahydrite efflorescence on dolomites: Foster, W. R., 1963 
Higginsport quadrangle, geology and geologic map: Atkins, 1940; 
Outerbridge, 1973 
Highland County: See also Glacial geology; Ordovician; Silurian 
Bituminous rock: Ball Associates, 1965 
Building stone: Bownocker, 1915 
Carbonaceous material in Greenfield dolomite: Napper, 1916 
Caves, Rocky Fork: White, G. W., 1926 
Clay mineralogy, shaly portions of Brassfield limestone: Ehlers, 
E.G., 1961 
Concretions in Greenfield dolomite: Napper, 1917 
Cryptoexplosion structure: Bull, 1967; Flaugher, 1973; Reidel, 
1972; Schmidt, R. G., 1961; Zahn, 1965 
Cryptovolcanic structure: See Cryptoexplosion structure 
Devonian, Olentangy shale: Lamborn, R. E., 1927, 1929 
Drainage changes: Tight, W. G., 1895 
Field guide: Forsyth, 1963a; Goldthwait, 1969; Schmidt, R. G., 
1961; Summerson, 1963a 
Floods in Hillsboro area: Cross, W. P., 1966 
Fort Hill, general geology: Locke, J., 1838 
General geology and geologic map: Orton, 187lb; Rogers, J. K., 
1933, 1936 
Geodes: Goodwin, 1940 
Glacial deposits, mineralogy: Rosen, 1964 
Glacial geology: Foster, John Webster, 1950; Goldthwait, 1969; 
Rosengreen, 1970, 1974; Wright, G. F., 1890a 
Glacial map: Rosengreen, 1970, 1974 
Gravity anomaly: Batsche, 1963 
Gravity survey: Bull, 1967; Flaugher, 1973; Zahn, 1965 
Ground water: Dames & Moore, 1972; Ohio Division of Water, 
1960b; Pree, 1960d, 1960e; Schmidt, James J., 
1962a; Walker, A. C., 1960k 
Heavy minerals in sandstone: Brown, J. L., 1951 
Hillsboro area, floods: Cross, W. P., 1966 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Magnetic survey: Miller, H. D., 1951 
Marl: Stout, 1940b 
Mercury in sphalerite: Jolly, 1968 
Meteorite: Kalinowski, 1972 
Ordovician, Elkhorn formation: Lindner, 1951 
Paleontology, Silurian: Foerste, 1919c; Morningstar, 1915; Rex-
road, 1967 
Radiocarbon measurements: Ogden, 1969 
Ripple marks in limestone: Prosser, C. S., 1916b 
Silurian 
Brassfield limestone: Burger, A. M., 1970a; Hopkins, 1954; 
Rexroad, 1967 
Correlation: Foerste, 1929b; Horvath, 1970b; McFarlan, 
1938 
Greenfield and Tymochtee formations: Miller, P. M., 1956 
Hillsboro sandstone: Carman, 1929, 1930a; Prosser, C. S., 
1916c;Schillhahn, 1929 
Niagaran series: Bowman, 1956; Morningstar, 1915 
Peebles formation: Mallin, 1951 
Rocks: Horvath, 1964; Rexroad, 1965 
Soil: Rosengreen, 1974; Wilding, 1965; Williams, N. L., 1970, 
1971 
Structure: Kantrowitz, 1959; Tobin, 1961 
Water resources: Ohio Division of Water, 1963, 1964; Stout, 
1943 
White clays, significance: Leverett, 1892b 
Highway engineering: See under Engineering geology 
Hildreth, Samuel P., biography: Merrill, G. P., 1906, 1924; Waller, 
1944; Whittlesey, 1885 
Hills: Forsyth, 1965a 
History of Department of Geology, Ohio State University: Spieker, 
E. M., 1969 
History of geology 
Cincinnati area: Caster, 195 lb; Croneis, 1962 
General: Chamberlin, W. A., 1956; Prosser, C. S., 1906 
Glacial geology: White, G. W., 1967b, 1973a 
Hanging Rock iron region: Collins, H. R., 1966 
Midwest: White, G. W., 1969c 
Northeastern Ohio: Hall, J. F., 1970 
Oil and gas production: Cissell, 1965; Hubbert, 1966; Norling, 
1970 
Hocking County: See also Mississippian; Oil and gas; Pennsylvanian 
Acid mine drainage: Cole, V. W., 1955 
Aeromagnetic map: Philbin, 1965 
Bedrock geology, South Bloomingville quadrangle: Delong, 
1967a 
Clays: Lovejoy, 1888b; Schultz, L. G., 1958 
Clay mineralogy: Webb, D. K., 1961 
Clays of coal formations: Stout, 1923 
Coal: Andrews, 187 lc; Bownocker, 1908a, 1917a, 1929; Brant, 
1954b, 1956a, 1960a; DeBrosse, 1957; Delong, 
1957; Granchi, 1958; Orton, 1884b; Read, M. C., 
1878c; Whittlesey, 1877b 
Coal structure: Whittlesey, 1873b 
Coal, sulfur in: Walker, F. E., 1966 
Devonian, Ohio shale Foerstia zone: Schopf, J. M., 1970 
Economic geology: Bengston, 1950; Orton, 1878c 
Field guide: Baker, J., 1965; Goldthwait, 1965b 
Floods in 1947: Cross, W. P., 1948b 
General geology: Andrews, 187ld, 1878; Briggs, C., Jr., 1838b; 
Hall, J. F., 1951, 1952a; Hohler, 1950; Merrill, W. M., 
1948 
Geologic map, Green and Ward Townships: Merrill, W. M., 1948 
Geologic map, Perry Township: Hohler, 1950 
Geologic map, South Bloomingville quadrangle: Delong, 1967a 
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Geomorphology: Merrill, W. M., 1953 
Glacial deposits, Illinoian: White, G. W., l 939a 
Glacial deposits, mineralogy: Rosen, 1964 
Glacial deposits, outwash: Kantner, 1974 
Glacial geology: Goldthwait, 1965b; Kempton, 1956, 1959 
Glass sand: Bownocker, l 926a; Burchard, 1907 
Ground water: Pree, 1962a; Schmidt, James J., 196ld; Walker, 
A. C., 1958b, 1958c 
Hanging Rock iron region: Collins, H. R., 1966 
Helium-bearing gas: Rogers, G. S., 1921 
Hydrology, Hocking River valley: Current, 1967; El Bakhbkhi, 
1970 
Iron ores: Briggs, C., Jr., 1838b; Kent, 1877; Read, M. C., 1878c; 
Whittlesey, 1877a 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mapping by photogrammetric methods: Hancock, 1961 
Mississippian 
Berne conglomerate: Bork, 1971 
Black Hand sandstone and conglomerate: Ver Steeg, 1947 
Maxville limestone: Morse, W. C., 1910 
Stratigraphy: Hyde, J.E., 1953 
Waverly formations: Hyde, J.E., 1915 
Oil and gas 
Carbon Hill West pool: Whieldon, 1966b 
"Clinton" sand reservoir study: Schrider, 1968 
Core tests: Slagle, 1967; Wertman, -1959 
General: Bownocker, 1903a, 1903b, 1910; Lesquereux, 
1865;0verbey, 1971 
Logan oil field: Boley, 1965 ; Johnson, H. R., 196 3 
North Logan field: U.S. Bureau of Mines, 1962 
Oil-producing formations: Rough, 1970 
Overhang caves: Andrews, 1876 
Paleobotany, Cuyahoga shale: Winslow, M. R., 1954, 1962 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology 
Brachiopods: Sturgeon, 1968 
Cephalopods: Sturgeon, 1948 
Crinoids: Burke, J. J., 1967; Strimple, 1969 
Foraminifera: Marple, 1955b 
Gastropods: Sturgeon, l 964a 
Maxville fauna: Morse, W. C., 1911 
Ostracods: Marple, 195 2 
Pottsville fauna: Morningstar, 1922b 
Pennsylvanian, Conemaugh formation: Condit, 1912b 
Pennsylvanian, Dorr Run shale: Sturgeon, 1949a 
Radiocarbon dates: Crane, 1962; Ogden, 1965b, 1967a 
Slope movement, Neotoma valley: Everett, 1963a, 1963b, 1963c 
Strain orientations in sandstone: Rough, 1971 
Stratigraphic sections: Andrews, 187 la 
Strip-mine overburden: Limstrom, 1951 b 
Structure: Erickson, T. D., 1959 
Water resources: Ohio Division of Water, 1963, 1966a, 1968; 
Stout, 1943 
Hocking River, fish kills from acid mine drainage: Seibert, 1966 
Hocking River valley 
Drainage changes: Baker, J., 1965 
Outwash terraces: Birkhimer, 1971; Hall, G. F., 1969 
Water resources: Ohio Division of Water, 1966a; U.S. Geological 
Survey, 1965a 
Hocking state parks, general geology: Carman, 1946; Delong, 1967a; 
Hall, J. F., 1952a; Ver Steeg, 1933a 
Hocking Valley region 
Coal field: Hunt, T. S., 1874a, 1874b, 1879; Orton, 1889c 
Economic geology: Jennings, 1888 
Iron ore: Hunt, T. S., 1874a, 1879 
Holmes County: See also Glacial geology; Oil and gas; Pennsylvanian 
Buried topography: Ver Steeg, 1934 
Clay: Schultz, L. G., 1958; Stout, 1923 
Coal: Bownocker, 1908a, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; Delong, 1957; Granchi, 1958; Orton, 1884b 
Drainage changes: Hubbard, G. D., 1908d; Todd, J. H., 1900; 
White, G. W., 1934c 
Field guide: Frank, 1969 
Flood of June 1946: Cross, W. P., 1947 
Gas analyses: Moore, B. J., l 966b 
General geology: Read, M. C., 1871, 1878b; White, G. W., 1949 
Geologic map: Read, 1878b; White, G. W., 1949 
Glacial geology: Cole, G. G., 1918; Hubbard, G. D., 1941; 
Ver Steeg, 1932d; White, G. W., 193lb, 1932, 1933, 
1937, 1961, 1973c;Wright, G. F., 1890a 
Glacial lake with varved clay: White, G. W., 1931 a 
Glacial map: White, G. W., 1933, 1973c 
Ground water: Pree, 1962i, 1962j, 1962k; Schmidt, James J., 
1962e 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Marl: Stout, 1940b 
Meteorite: Ver Steeg, 1935b 
Mississippian, Maxville limestone: Lamb, 1916 
Oil and gas 
"Clinton" sand: Pepper, 1953a 
Deep drilling: Ebright, 197 0 
Moreland pool: Multer, 1963 
Resources: Bownocker, l 903a; Lamborn, R. E., 1949 
Paleobotany, Pleistocene pollen: Sears, 1931 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology, invertebrate 
Bivalves: Murphy, J. L., 1966a 
Brachiopods: Sturgeon, 1968 
Chitons: Hoare, R. D., l 972b 
Foraminifera: Marple, l 955b 
Ostracods: Marple, 1952 
Pottsville fauna: Morningstar, l 922b 
Paleontology, vertebrate 
Mastodon: Ver Steeg, 1938b 
Megalonyx: Claypole, 1891a;Orton, 1891 
Salt: Stehli, 1963 
Strip-mine overburden: Limstrom, 1951 a 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Hubbard, George D., biography: Holmes, C. D., 1959 
Huntington quadrangle, general geology and geologic map: Campbell, 
M. R., 1900 
Huron County: See also Devonian; Glacial geology 
Archeology, ax: Claypole, 1896d 
Barite in asphaltic coal: Leeds, 1875 
Beach ridges: Carney, 1913 
Berlin Heights quadrangle, general geology: Herdendorf, 1966 
Devonian 
Huron and Cleveland shales: Prosser, C. S., 1913 
Middle Devonian rocks: Janssens, 1970a; Stauffer, 1909 
Ohio shale Foerstia zone: Schopf, J.M., 1970 
Gas analyses: Moore, B. J., 1966b 
General geology and geologic map: Read, M. C., 1878a 
General geology, Berlin Heights quadrangle: Herdendorf, 1966 
General geology, Vermilion quadrangle: Herdendorf, 1963 
General geology, Vermilion West quadrangle: Herdendorf, 1966 
Glacial geology: Campbell, L. J., 1955 
Ground water: Stein, 1962h, 1962i 
Ground-water contamination: Pettyjohn, 1972 
Limestone and dolomite: Stout, 1941 
Mineralogy, whewellite: Hoefs, 1969 
Oil and gas: Fenstermaker, 1969; Mccaslin, J.C., 1966 
Paleontology, invertebrate 
Conodonts: Stauffer, 1938a 
Corals: Stewart, G. A., 1938 
Ohio shale fauna: Branson, E. B., 1911 
Radiolaria: Foreman, H.P., 1963 
Paleontology, vertebrate, fish: Wright, A. A., 1894 
Physiography, Huron River valley and Vermilion River valley: 
Hubbard, G.D., 1925 
Precambrian: McCormick, G. R., 1961 
Radiocarbon dating: Barendsen, 1957 
Sinkholes: Hubbard, G.D., 1928 
Soil and soil map: Wildermuth, 1955 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Vermilion quadrangle, general geology: Herdendorf, 1963 
Vermilion West quadrangle, general geology: Herdendorf, 1966 
Water resources: Stout, 1943 
Hyde, Jesse Earl, biography: Gruener, 1937; Morris, F. K., 1937 
Hydrogeologic map, Great Miami River valley: Spieker, A. M., 1969 
Hydrogeology 
Berea and Cussewago sandstones: Rau, 1969a 
Cedar Bog, Champaign County: Robinson, 1974 
Fairfield-New Baltimore area: Spieker, A. M., 1965a 
Landfill site at Middletown: Simpson, 1973 
Pond in Oak Openings sand belt, Lucas County: Hilty, 1971 
Pottsville formation, northeastern Ohio: Sedam, 1973 
Sandusky County nuclear power plant site: Palombo, 1974 
Sanitary landfill, relation to: Groenew old, 19 7 4 
Scioto River basin: Allong, 1971; Norris, 1967b 
Silurian aquifer, Portage River basin: Winegardner, 1971 
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Silurian-Devonian aquifer, Auglaize River basin: Rowland, 1969 
Thin limestone layers: Caswell, 1969 
Valley-fill deposits in Venice area: Dove, 1961, 1962 
Wood County: Glaze, 1972 
Hydrologic atlas: Ohio Divison of Water, 1960c, 1962 
Hydrologic data for experimental agricultural watersheds: Hobbs, H. 
W., 1970; U.S. Department of Agriculture, 1965 
Hydrologic map unit: U.S. Geological Survey, 1974a 
Hydrology 
Akron area: Rau, 1970b 
Bibliography: Randolph, 1966, 1969; Riggs, 1962 
Cedar Bog, Champaign County: Forsyth, 1974b; Quinn, 1974a 
Coshocton County, strip-mined area: Mezga, 1973 
Dolomite aquifer at Ada: Walton, 1953 
Great Miami River valley: Spieker, A. M., 1968a, 1968b 
Hocking River valley: Current, 1967; El Bakhbkhi, 1970 
Lake Erie, pollution survey: Ohio Division of Water, 1953a; 
Youngquist, C. V., 1953 
Little Miami River, headwaters: Brown, E. H., Jr., 1960 
Piqua area: Norris, 1961a 
Portage County, Twin Lakes: Buller, 1974 
Scioto River valley near Piketon: Norris, 1969b 
Soils: McGuinness, 1973 
Ice-lens mounds, Cedar Bog, Champaign County: Kuntz, C. S., 1974 
Industrial minerals: See also Economic geology; names of specific 
industrial minerals 
Cement raw materials: Bates, R. L., 1966 
Chemical industry use: Irani, 1970 
General: Zimmerman, J. L., 1961, 1962, 1963, 1964, 1965, 
1966 
Industrial water use: Rudnick, 1959, 1960 
Insoluble residues: Carpenter, G. C., 1960a, 1960b; Hills, J. M., 
1934; Summerson, 1957 
Intercollegiate field trip guides: Frank, 1969 
Iron district, southern Ohio: Kent, 1877 
Iron in water of western Lake Erie: Varga, 1974 
Iron industry 
Columbiana County: Chamberlain, 1883 
Hanging Rock region: Cobb, 1887; Collins, H. R., 1966; Lord, N. 
W., 1884c; McMillin, 1887; Orton, 1878c; Stout, 
1933a 
History of development: Lord, N. W., 1884a 
Jackson County: Morrow, F. C., 1956 
Mahoning County: White, C. L., 1930 
Perry County, Bessie Furnace: Stout, 1938d 
Vinton County: Marple, 1954 
Iron ore 
Analyses: Lord, N. W., 1884b; Stout, 1940b, 1944e; Wormley, 
1871 
Athens County: Andrews, 1878 
Bibliography: Luttrell, 1957 
Blackband ore: Dierker, 1946; Morris, J.B., 1890 
Bog ore: Stout, I940b 
General: Briggs, C., Jr., 1838a; Carney, 1910c; Carr, M. S., 1959; 
Hildreth, 1838; Ohio Division of Geological Survey, 
1959; Orton, 1884c, 1884d 
Hocking County: Andrews, 1878; Briggs, C., Jr., 1838b 
Hocking Valley region: Hunt, T. S., 1874a, 1879; Read, M. C., 
1878c;Whitt1esey, I877a 
Lawrence County: Lawton, 1885 
Muskingum County: Foster, John Wells, 1838 
Northeastern Ohio: Dierker, 1946; Newberry, 1871c; Whittlesey, 
1838b 
Pennsylvanian: Willis, B., 1886 
Perry County: Andrews, 1873b, 1878; Whittlesey, 1872a 
Petroliferous iron ore: Ireland, 1944 
Second Geological District: Andrews, 1871c, 187ld 
Southeastern Ohio: Andrews, 1865; Bengston, 1950 
Southern Ohio: Hunt, T. S., 1881 
Tuscarawas County: Ireland, 1944; Morris, J. B., 1890; Roy, 
I884c 
Iron-ore bearing formations: Orton, 1884c; Stout, 1944e 
Irrigation: Evans, J. 0., 1954; Woldorf, 1959 
Island area of Lake Erie, bottom sediments: Hartley, R. P., 1961c 
Isopach map, Cambrian and Ordovician formations: Janssens, 1973 
lsopach map, western Ohio: Buschbach, 1971 
Ivorydale well, Hamilton County: James, J. F., 1888b 
Jackson, floods: Webber, 1968 
Jackson County: See also Mississippian; Oil and gas; Pennsylvanian 
Acid mine drainage, detected by color aerial photography: John-
son, G. 0., 1972b 
Oay, Oarion: Stout, 1940a 
Qay mineralogy, Lower Kittanning underclay: Calmer, 1971 
Oay mineralogy, Penngylvanian cyclothems: Webb, D. K., 1961 
Clay of coal formations: Stout, 1923 
Coal: Andrews, 1871d; Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Delong, 1957; Ede, 1895; Granchi, 
1958; Orton, 1884b; Roy, 1884b, 1885a, 1894, 1899 
Economic geology: Bengston, 1950; Morrow, F. C., 1956 
Engineering geology: Woods, 1953 
Field guide: Denton, 1961 
Floods: Cross, W. P., 1948b; Webber, 1968 
General geology: Beatley, 1959; Roy, 1883a, 1885a; Stout, 
1916; Weiss, R. M., 1951 
Geologic map, Jackson Township: Weiss, R. M., 1951 
Glass sand: Bownocker, 1926a 
Ground water: Pree, 1962c, 1962f, 1962g; Schmidt, James J., 
1962c; Walker, A. C., 1953b 
Iron industry: Andrews, 1871d; Collins, H. R., 1966; Lord, N. 
W., 1884c; Stout, 1933a 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian, Maxville limestone: Morse, W. C., 1910 
Mississippian stratigraphy: Hyde, J.E., 1953 
Oil and gas: Bownocker, 1903a, 1910 
Paleontology, invertebrate 
Ammonoids: Manger, W. L., 1971a 
Brachiopods: Sturgeon, 1968 
Chitons: Hoare, R. D., 1972b 
Foraminifera: Marple, l 955b 
Ostracods: Marple, 1952 
Porifera: Hoare, R. D., 1968a 
Pottsville fauna: Morningstar, 1922b 
Paleontology, vertebrate 
Elephant: American Journal of Science, 1838b; Foster, John 
Wells, 1857 
Mammoth: Briggs, C., Jr., 1838a 
Mastodon: Foster, John Wells, 1839 
Pennsylvanian 
Allegheny sedimentary geology: Webb, J.E., 1963 
Lower part: Roy, 1885b 
Sharon conglomerate: Couchot, 1972; McClure, R. I., 1939 
Vanport limestone: Teflian, 1952 
Radiocarbon measurements: Ogden, 1969 
Refractory materials: Bole, G. A., 1951 
Silurian cross section: Horvath, 1970b 
Stratigraphic sections: Andrews, 187 la 
Strip-mine overburden: Limstrom, 1951 b 
Water resources: Ohio Division of Water, 1963; Stout, 1943; 
Walker, A. C., 1953b 
James, Joseph F., biography: Gilbert, G. K., 1898a; Stanton, T. W., 
1898 
James, Joseph F., paleontological work: American Geologist, 1888 
James, Uriah P., biography: Howe, A. J., 1889; James, J. F., l 889b 
Jefferson County: See also Oil and gas; Pennsylvanian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Archeology, flint implements in gravel terrace: Wright, G. F., 
1895 
Bedrock geology, Bergholz quadrangle: De Long, 197 3 
Berea grit oil sand: Griswold, 1902 
Clay mineralogy, Lower Kittanning underclay: Calmer, 1971 
Clays of coal formations: Stout, 1923 
Coal: Bownocker, 1917a, 1929; Brant, 1954b, 1956a, 1960a; 
Brown, C. N., 1888; DeBrosse, 1957; Delong, 1955; 
Denton, 1960; Orton, 1884b; Smith, W. H., 1952a 
Coal, strip-mine land reclamation: U.S. Bureau of Mines, 1973 
Coal, sulfur in: Walker, F. E., 1966 
Faulting in coal bed: Huston, 1883 
Field guide: Barlow, 1969; Donahue, 1974a; Donaldson, A. C., 
1969a, 1972a, 1972b; Ferm, 1969; Merrill, G. K., 
1974 
General geology: Lamborn, 1930; Newberry, 1878c 
General geology, Weirton quadrangle: Mefford, 1969 
General geology, Wellsville quadrangle: Hance, 1925 
Geologic map: Lamborn, 1930 
Geologic map, Bergholz quadrangle: Delong, 1973 
Geomorphology: Ver Steeg, 1944b 
Ground water: Schmidt, James J., 1959d, 1959e 
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Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas: Bownocker, 1903a; Condit, 1914; Griswold, 1907; 
Whieldon, 1965a 
Paleontology, invertebrate 
Brachiopods: Sturgeon, 1968 
Cephalopods from Brush Creek limestone: Murphy, J. L., 
1970a 
Cockroaches: Qendening, 1972; Scudder, S. H., 1890, 1895 
Diplopods from Linton locality: Baird, 1958; Hoffman, 1963 
Paleontology, vertebrate, Linton locality 
Amphibians: Baird, 1964; Carroll, 1964, 1968a, 1968b; Case, 
1917; Cope, 1871, 1873, l875a, 1877, 1881; Mc-
Ginnis, 1965; Moodie, 1909, 1915, 1916; Romer, 
1930, 1963; Steen, 1931; Turnbull, 1958; Vaughn, 
1971;Wyman, 1858 
Fish: Baird, 1962; Baum, 1974; Cope, 1873, 1874a; Dean, 
B., 1894; Hussakof, 1916; Newberry, 1857d, 1868a, 
1874j; Romer, 1930, 1934;Westoll, 1944 
General: Baird, 1963; Newberzy, 1874m, 1878c 
Reptiles: Carroll, 1972; Cope, 1881, 1897; Moodie, 1909; 
Newberry, 1868a; Peabody, 1959; Romer, 1930 
Pennsylvanian 
Allegheny deltaic deposits: Ferm, 1969 
Ames limestone: Peterson, Robert M., 1973b 
Conemaugh formation: Condit, 1912b;Donahue, l974a 
Lower Freeport limestone: Couch, 1971 
Monongahela group, stratigraphy: Stout, 1954; Streib, 1969b 
Sedimentation: Ayers, W. B., 1972 
Permian, Dunkard series: Stauffer, 1920 
Soil and soil map: Ohio Division of Lands and Soil, 1974 
Strip-mine overburden: Limstrom, l950b 
Structure mapping: Griswold, 1903 
Terrace: Chamberlin, T. C., 1896; Wright, G. F., 1896a 
Water resources: Smith, R. C., 1955; Stout, 1943 
Wurtzite: Seaman, 1950 
Jointing in Oxford area: Magbee, 1951 
Jointing in Pennsylvanian-age rocks: Nickelsen, 1967 
Kelleys Island, general geology: Marple, 1922; Ver Steeg, l 935a 
Kenova quadrangle 
Coal: Phalen, 1906 
Economic geology: Phalen, 1908 
General geology and geologic map: Phalen, 1912 
Kensington quadrangle, general geology and geologic map: Delong, 
l965a 
Kent State University, Geology Department: Feldmann, R. M., 1969 
Kirtland, J.P., biography: Explorer, l961a;Waite, 1930 
Knox County: See also Glacial geology; Mississippian; Oil and gas 
Aeromagnetic map: Philbin, 1965 
Bog ore and marl: Stout, l940b 
Drainage changes: Clark, W. B., 1902; Lamborn, R. E., 1932; 
Todd, J. H., 1900; White, G. W., 1934c 
Floods at Mt. Vernon: Edelen, 1961 
Floods in 1947: Cross, W. P., l948b 
Floods in 1956: U.S. Geological Survey, 1964g 
General geology: Read, M. C., 1878a; Root, S. I., 1958, 1961 
Geologic map: Read, M. C., 1878b; Root, S. I., 1961 
Glacial deposit, limestone: Lord, R. C., 1932 
Glacial geology: Forsyth, l960b; Goldthwait, l965b; White, G. 
W., 1933, 1937, 1939a;Wright, G. F., 1890a 
Glacial map: Root, S. I., 1961; White, G. W., 1933 
Glass sand: Bownocker, 1926a 
Ground water: Pree, 1962i, l962m; Schmidt, James J., 1960d, 
1962g, 1962h 
Mississippian, Berne conglomerate: Bork, 1971 
Mississippian, Black Hand sandstone: Ver Steeg, 1947 
Oil and gas 
Gas analyses: Moore, B. J ., 1966b, 196 7 
Occurrence: Bownocker, 1903a, l903b, 1910, 19llb; New-
berry, 1870a; Oil and Gas Journal, 1965; Ohio Divi-
sion of Geological Survey, 1952 
Paleontology, invertebrate, Mississippian formations: Rodriguez, 
1957 
Soil map: Ohio Division of Lands and Soil, 1966c 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Lacustrine deposits 
Athens County: Stonestreet, 1965 
Cuyahoga County: Winslow, J. D., 1958 
Erie and Huron Counties: Campbell, L. J., 1955 
Particle size and carbonate analysis: Steiger, 1969 
Lake County: See also Devonian; Glacial geology; Lake Erie 
Bog ore: Stout, 1940b 
Cuyahoga River, history and geology: Rau, 1969b 
Devonian, Cleveland black shale: Lewis, T. L., 1971 
Devonian limestone in subsurface: U.S. Geological Survey, 1967 
Devonian-Mississippian formations: Prosser, C. S., l 912b 
Drainage chan es: Scranton, l 932b 
: Walter, 1951 
Elect th profiling: Mayhew, 1960 
Field guide: Carter, C. H., 1973b; Frank, 1969; Ohio Academy 
of Science, 1964 
General geology and geologic map: Read, M. C., 1873 
Geomorphology, Little Mountain: Aronson, 1974 
Ground water: Pree, 1960b, 1960c; Walker, A. C., l962d 
Hydrogeology, Pottsville formation: Sedam, 1973 
Lake Erie 
Beaches: Tinker, 1959 
Bottom deposits: Hartley, R. P., 1961a 
Sand dredging areas: Hartley, R. P., 1960 
Shore, effect of large structures: Hartley, R. P., 1964, 1965 
Shore, engineering geology: Pincus, l 960c 
Shore erosion: Chieruzzi, 1958; Christopher, 1955 
Shore erosion control: U.S. Army, Corps of Engineers, 1950b 
Shore erosion intensified by field-tile discharge: McComas, 
1974a 
Shore, field guide: Carter, l973b 
Shore processes: Christopher, 1959; Gordon, 1956; Ohio 
Division of Shore Erosion, 1961 
Mentor Marsh, pollution from salt mining: Keefe, 1974 
Paleontology 
Salt 
Crustacea, Devonian: Whitfield, l880a 
General: Caster, 1934 
Micropaleontology: Bowen, A. S., 195la 
Cavity: Emery, C. L., 1966 
Evaporites: Stehli, 1963 
Impurities: Andelfinger, 1966 
Intrusion: Frank, 1963 
Mining: Bleimeister, 1961; Cochran, 1960; Smith, J. D., 
1966;Weiner, l961 
Salina deposition: Dellwig, 1969 
Sharon conglomerate: Fuller, J. 0., 1955 
Soil and soil map: Ohio Division of Lands and Soil, l964b; 
Reeder, 1973b, 1973c; Taylor, A. E., 1929 
Stratigraphy: Bowen, A. S., l95la; Caster, 1934; Cate, 1961 
Strontium isotopes in Silurian salt: Tremba, 1973 
Urban geology: Nacht, 1973 
Water resources: Frost, l959b; Ohio Division of Water, 1961; 
Stout, 1943 
Lake Erie: See also under the names of the counties bordering Lake 
Erie 
Abandoned shorelines (see also Beach ridges; Geologic history; 
Lake stages): Bretz, 1964; Dreimanis, 1964, 1966; 
Gilbert, G. K., 1897; Kunkle, 1963; Leverett, 1892a, 
1895, 1898, 1902; Moore, S., 1948; Spencer, J. W., 
1891; Taylor, F. B., 1899; Whittlesey, 1850, 1866; 
Wright, G. F., 1898b 
Age of basin: Finch, J ., 1835 
Bathythermograph recordings: Herdendorf, 1967 
Beach erosion, Ashtabula County: U.S. Army, Corps of Engi-
neers, 1966 
Beach erosion, aeveland and Lakewood: U.S. Army, Corps of 
Engineers, 1950a 
Beach erosion, Erie County: U.S. Army, Corps of Engineers, 
1946 
Beach erosion, Lake County: U.S. Army, Corps of Engineers, 
l950b 
Beach erosion, Lucas and Ottawa Counties: U.S. Army, Corps of 
Engineers, 1945, 1961 
Beach ridges: Schooler, 1974; Spencer, J. W., 1894 
Beach sand: Lundahl, 1942; Pettijohn, F. J., 1933, 1943; Ridge, 
1932 
Beaches: Tinker, 1959 
Bibliography: Herdendorf, 1974 
Bluff recession: Chieruzzi, 1959 
Bottom features: Hartley, R. P., 1962 
Bottom sediments: Kick, 1962; Hartley, R. P., 196la, 196lb, 
1961c; Lewis, C. F. M., 1966a; Ohio Division of 
Shore Erosion, 1957; Skoch, 1968 
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Buried valley: Gilfillan, 1959b 
Chemical load and weathering: Upchurch, 1972 
Circulation: Ayers, J.C., 1962; Galloway, F. M., Jr., 1973 
Circulation affected by wind: Buechi, 1969 
Clay minerals in sediments: Cuthbert, 1944 
Crustal movement: Broecker, 1966; U.S. Army, Corps of Engi-
neers, 1957, 1958 
Currents: Burns, N. M., 1972a; Olson, F. C. W., 1950; Verber, 
1958b 
Currents in Sandusky Bay: Moseley, 1903a 
Dissolved oxygen: Britt, N. W., 1968; Burns, N. M., 1972a 
Drainage and climate: Powers, 1962 
Early survey: Langlois, 1965c 
Estuaries: Brant, 1972 
Flow patterns in western basin: Kovacik, 1972a 
Fluctuation of levels: Laidly, 196 2; Whittlesey, 18 38b 
General geology: Deason, 1933; Hough, J. L., 1958, 1962; 
Pincus, 1954a; Stout, 1933b 
Geologic history: Claypole, 1882a; Forsyth, 1969, 1973; Hough, 
J. L., 1962, 1963; Moseley, 1898, 1902, 1905a, 
1905 b; Newberry, 1865, 1870b, 1871a, 1882; 
Schooler, 1974; Spencer, J. W., 1881, 1882, 1894; 
Taylor, F. B., 1913; Wright, G. F., 1884c 
Geologic research: Pincus, 1951b, 1960a 
Geophysical studies: Morgan, N. A., 1964 
Ice: Stewart, K. M., 1973 
Islands: Carman, 1946; Forsyth, 1971; Jackson, J. H., 1950; 
Newberry, 1874d 
Islands, formation influenced by joints: Cook, C. W., 1926 
Land tilting: Taylor, F. B., 1929 
Levels: Langlois, 1952; Saville, 1953; Verber, 1955a, 1958a 
Limnological survey: Beeton, 1963 
Limnology of island area: Britt, N. W., 1973 
Limnology of western part: Chandler, 1940 
Magnetic total intensity measurements: Peter, 1961 
Man's influence: Verduin, 1969 
Mapping: Gilfillan, 1960; Langlois, 1965c 
Mercury in fish: Seagran, 1970 
Mercury in sediments: Kovacik, 1972b, 1973; Skoch, 1972; 
Stith, 1973b; Walters, L. J., 1972, 1973, 1974a; 
Wolery, 1973, 1974 
Metallic mineral content, western basin: Varga, 1974 
Ohio Division of Shore Erosion: Kugel, 1955 
Oil and gas development: Bulmer, E. G., 1972; Donnan, 1957, 
1960, 1961; Fenstermaker, 1969; Gebhart, 1970; 
Gilfillan, 1961; Heise, 1967; Helwig, 1970; Inter-
national Lake Erie Water Pollution Board, 1969; 
Robertson, 1967 
Organic matter in sediments: Kemp, A. L. W., 1969 
Origin: Newberry, 1874a; Shepard, F. P., 1937 
Oscillations: Platzman, 1964a; Verber, 1961 
Ostracods, Holocene: Benson, R.H., 1963 
Oxygen depletion: Blanton, 1972; Burns, N. M., 1972b; Dobson, 
1969, 1972; Lucas, A. M., 1972 
Palynological studies: Lewis, C. F. M., 1966b 
Phosphorus pollution: Burns, N. M., 1972b 
Physical characteristics, central basin: Blanton, 1972 
Physical characteristics, reef area: Herdendorf, 197 3 
Physical limnology cruise: Herdendorf, 1970b 
Physical processes: Burns, N. M., 1972a 
Pleistocene lakes: Dreirnanis, 1969; Lewis, C. F. M., 1969; 
Stevenson, A. L., 1969 
Pollution: Federal Water Pollution Control Administration, 
1968; Ohio Division of Water, 1953b 
Radioactivity: Risley, 1966 
Research: News in Engineering, 1974; Pincus, 1950, 1954c 
Rocky River harbor: U.S. Army, Corps of Engineers, 1964b 
Sand dredging: Gilfillan, 1959a; Hartley, R. P., 1960 
Sandusky Bay: Moseley, 1902, 1905a 
Sedimentation: Gilfillan, 1958b; Humphris, 1952, 1953; Kemp, 
A. L. W., 1974; Kleinhample, 1952, 1953; Lewis, C. 
F. M., 1966a; Metter, 1952, 1953; Pincus, 1951a; 
Richards, G. E., 1956; Ross, A. R., 1950; Savoy, 
1956 
Sediments 
Chemistry: Skoch, 1971 
Cores: Hopfinger, 1974 
Island area: Skoch, 1969 
Mechnical analyses: Gacek, 1951 
Mercury, nickel, chromium content: Wolery, 1973 
Minor elements: Walters, L. J., 1974b 
Motion along south shore: Pincus, 1954b 
Nearshore: Coakley, 1972a 
Neutron-activation analysis: Zubkoff, 1970 
Organic carbon and nitrogen: Kemp, A. L. W., 1971 
Physical and chemical relationships: Thomas, R. L., 1969 
Western basin: Benson, D. J., 1971; Herdendorf, 1968 
X-ray analysis: Charlesworth, 1973 
Seiches: Hunt, I. A., 1959 
Seismic survey: Hobson, 1969 
Shore erosion: Adams, F. L., 1949; Benson, D. J., 1974; Burke, 
E. G., 1970; Carter, C. H., 1973c; Coakley, 1972b; 
Kugel, 1952b; Langlois, 1952, 1965a; Ohio Conserva-
tion Bulletin, 1944; Ohio Division of Shore Erosion, 
1959; News in Engineering, 1973; Pincus, 1952, 
1953a, 1954b, 1959a, 1962, 1964; Weichel, 1946; 
Wells, J. D., 1952;White, G. W., 1944b, 1945a 
Shore erosion conservancy Jaws: Morgan, A. E., 1946 
Shore erosion protection: Engineering News Record, 1945; Gil-
fillan, 1957a; Kugel, 1952a; Wells, J. D., 1952 
Shore erosion studies: Carter, C. H., 1974; Pincus, 1953b; U.S. 
Army, Corps of Engineers, 1945, 1946, 1948, 1950a, 
1950b, 1961, 1966 
Shore, field guide: Carter, C.H., 1973b 
Shore, general geology: Christopher, 1959; Pincus, 1959b 
Shoreline processes: Kormondy, 1962; Langlois, 1965b; Pincus, 
1954b 
Shoreline, study by photogrammetry: Pincus, 1959c 
Shoreline topography: Westgate, 1904 
Shoreline upwarping: Maclean, 1963; Pincus, 1954a 
Storm of November 1972: Carter, C.H., 1973a 
Storms: Paskausky, 197 3 
Storms, effects on shore: Moseley, 1905a 
Storms, hydrodynamical evaluation: Keulegan, 1951 
Terraces: Desor, 1851 
Thermal data: Beeton, 1969; Burns, N. M., 1972a 
Toledo Cedar Point: Fulmer, 1916 
Varves in clay: Sears, 1948b 
Vermilion quadrangle: Herdendorf, 196 3 
Water balance of Great Lakes system: Bruce, J.P., 1962 
Water chemistry: Beeton, 1971; Chawla, 1971; Ohio Division of 
Water, 1953b; Skoch, 1971; Sweeney, 1971; Wood, 
K. G., 1970 
Water levels: Blust, 1963; Lewis, C. F. M., 1966a; Moore, S., 
1946; Platzman, 1964b; Verber, 1961; Whittlesey, 
185 lb 
Water masses and movements: Herdendorf, 1969 
Water movement: Miller, Gerald S., 1969; Verber, 1955a 
Water, physical and chemical characteristics: Ayers, J. C., 1962; 
Beeton, 1961, 1963 
Water pollution: Frost, 1965b; Ohio Division of Water, 1951, 
1953a, 1953b 
Water properties: Hartley, R. P., 1966a 
Water quality: Hartman, 1970; Hough, J. L., 1966; Ohio Division 
of Water, 1953b; U.S. Environmental Protection 
Agency, 1973; Verduin, 1969 
Water-quality prediction equations: Palmer, 1969 
Water sampling: Hartley, R. P., 1966b 
Water, trace elements in: Chawla, 1969 
Wave action, Kelleys Island: U.S. Army, Corps of Engineers, 
1963a 
Wave forces: Cole, A. L., 1969 
Waves, South Bass Island: Langlois, 1965a 
West Harbor, Ottawa County: U.S. Army, Corps of Engineers, 
1964a 
Western end, changes of level: Moseley, 1905b 
Western part, limnological investigations: Herdendorf, 1970d 
Wind-driven currents: Gedney, 1972 
Wind surge: Paskausky, 1973 
Lake Hope, acid mine pollution: Ahmad, 1970 
Lake Hope State Park, general geology: Marple, 1954 
Lakes, sedimentation: Mohler, 1958 
Land planning, significance of sediment distribution patterns: 
Cottrill, 1972b 
Land subdivisions, original: Sherman, 1925 
Land survey: Cropp, 1969 
Land use, effect on ground-water recharge and discharge: Kuntz, M., 
1974 
Land use in Appalachian Plateau: Sitterley, 1964 
Land-use planning, Big Darby Creek watershed: Foley, D., 1973, 
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1974 
Land-use planning using ERTS-1 data: Sweet, D. C., 1973 
Land utilization, mining industry: Paone, 1974 
Landfill, hydrogeology: Groenewold, 1974; Simpson, 1973 
Landform map: Bier, 1956 
Landslides 
Cuyahoga River valley: Gardner, G.D., 1972b 
Eastern Ohio: Sharp, C. F. S., 1941, 1942 
General: Savage, 1951a 
Hamilton County: Mase, 1952 
Highway engineering: Marshall, H. E., 1953, 1954 
Lake Erie shore: Carter, C.H., 1973c 
Maumee River valley: Lounsbury, 1971 
Southeastern Ohio: Fanaff, 1964; Fisher, S. P., 1968; Picking, 
1965 
Vinton County: Lessig, 1966; Webb, D. K., 1967 
Landslopes: White,J. F., 1965, 1966 
Laurel quadrangle, general geology and geologic map: Kohut, 1973 
Lawrence County: See also Oil and gas; Pennsylvanian; Southern 
Ohio 
Ashland (Kentucky) quadrangle, general geology: Dobrovolny, 
1963 
Cement plant: Bergstrom, J. H., 1963 
Clay 
Coal-formation clays: Stout, 1923 
Glass-pot clays: Stout, 1922 
Lawrence clay: Dunbeck, 1947; Stout, 193lb 
Lower Kittanning underclay: Calmer, 1971 
Mineralogy: Webb, D. K., 1961 
Underclays: Schultz, L. G., 1958 
Coal, general: Bownocker, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; DeLong, 1955, 1957; DeBrosse, 1957; 
Granchi, 1958; Orton, 1884b; Phalen, 1906 
Coal, low-sulfur: Struble, 1971 
Coal, sulfur in: Walker, F. E., 1966 
Economic geology: Bengston, 1950 
Floods in 1947: Cross, W. P., 1948b 
General geology: Maxey, 1940; Stout, 1916 
Geologic map: Maxey, 1940 
Ground water: Pree, 1962f, 1962g 
Hanging Rock iron district: Cobb, 1887; Collins, H. R., 1966; 
Lord, N. W., 1884c; Orton, 1878c; Stout, 1933a 
Huntington quadrangle, general geology and geologic map: 
Campbell, M. R., 1900 
Iron ores and mining: Lawton, 1885 
Kenova quadrangle, coal resources: Phalen, 1906 
Kenova quadrangle, economic geology: Phalen, 1908 
Kenova quadrangle, general geology and geologic map: Phalen, 
1912 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian, Maxville group, stratigraphy and conodont faunas: 
Scatterday, 1963 
Oil and gas: Bownocker, 1910 
Paleobotany, Trigonocarpus: Berry, E.W., 1932a 
Paleontology, brachiopods: Sturgeon, 1968 
Paleontology, Pottsville fauna: Morningstar, 1922b 
Pennsylvanian 
Allegheny sedimentary geology: Webb, J.E., 1963 
Ames limestone, petrography: Haines, F. E., 1965 
Conemaugh formation: Condit, 1912b 
Depositional environments: Ferm, 1971 
General: Hildreth, 1836b; Selby, 1887 
Refractory materials: Bole, G. A., 1951 
Reverse drainage: Lesley, 1858 
Silurian, Niagaran series in subsurface: Jones, E. V., 1956 
Stratigraphic sections: Andrews, 1871a 
Strii>-mine overburden: Limstrom, 1951b 
Vanport limestone, cement raw material: Bates, R. L., 1966 
Water resources: Stout, 1943 
Lesquereux, Leo, biography: Darrah, 1934; Lesley, 1890; Orton, 
1890c 
Leverett, Frank, biography: Alden, 1944; Bergquist, 1944; Hobbs, 
W. H., 1944, 1945; Keyes, 1900; Trowbridge, 1945 
Licking County: See also Mississippian; Oil and gas 
Bedrock geology, Flint Ridge area: DeLong, 1972 
Black Hand narrows: Graham, C. E., 1969; C. L. Herrick Geology 
Society, 1969; Hildreth, 1837; Mather, K. F., 1909; 
Tight, W. G., 1894c 
Buckeye Lake: Detmers, 1912; Tressler, 1940 
Clays of coal formations: Stout, 1923 
Coal: Andrews, 187lc; Bownocker, 1917a, 1929; Brant, 1960a; 
Granchi, 1958; Orton, 1884b 
Core tests: Wertman, 1959 
Cross sections: Calvert, l 963c 
Drainage changes: Carney, 1907; Clark, H., 1911; Clark, W. B., 
1902; Lamborn, R. E., 1932; Nixon, 1913; Scheffel, 
1909; Tight, W. G., 1894a, 1894b, l894c 
Economic geology: Foster, John Wells, 1838 
Engineering geology, Utica dam site: U.S. Army, Corps of Engi-
neers, 1967 
Field guide: Flint, N. K., 1949; Frank, 1969; Goldthwait, 1965b; 
Graham, C. E., 1969; C. L. Herrick Geology Society, 
1969; Prosser, C. S., 1910; Smyth, 1955 
Flint Ridge: Crawford, B. J., 1967; DeLong, 1972; Fleener, 
1942; Forsyth, 1965e; Graham, C. E., 1969; Hildreth, 
1837; Mark, 1916; Michell, 1943; Pagnucco, 1959; 
Riley, M. S., 1947; Schiefer, 1936; Turkopp, 1915; 
Zeitner, 1956 
Floods: Edelen, 1959; U.S. Geological Survey, 1964g 
Gas analyses: Moore, B. J ., l 966b 
General geology: Carney, 1906a, 1909a; Crombie, 1952; De-
Long, 1972; Dove, 1960a; Franklin, G. J., 1953, 
1961; Herrick, 1887a; Hildreth, 1828, 1834, 1837; 
Mark, 1916; Read, M. C., 1878a; Turkopp, 1915 
Geologic map: De Long, 1972; Franklin, G. J., 1961; Read, M. C., 
1878b; Turkopp, 1915 
Geomorphology: Hildreth, 1828; Scheffel, 1907 
Glacial geology: Carney, 1906b, 1907; Everett, 1971; Forsyth, 
1966a; Goldthwait, 1965b; Jones, R. L., 1959; 
Reutinger, 1941a; Thompson, J. D., 1914; Tight, W. 
G., 1891, 1894c; White, G. W., 1937, 1939a; Wright, 
G. F., 1890a 
Glacial map: Forsyth, 1966a 
Glass sand: Bownocker, 1926a; Burchard, 1907; Carney, 1908 
Ground water: Schmidt, James J., 1960d, 1962g, 1962h, 1962i; 
Walker, A. C., 1962g 
Highway engineering: Shepard, C.H., 1962 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Locust Grove esker: Thompson, J. D., 1914 
Mississippian 
Berne conglomerate: Bork, 1971; Swick, N. E., 1956 
Black Hand sandstone and conglomerate: Ver Steeg, 1947 
General: Holden, 1942; Hyde, J.E., 1953 
Logan formation, petrology: Pinker, 1970 
Maxville limestone: Lamb, 1916; Morse, W. C., 1910 
Waverly group: Herrick, 1888a; Hicks, L. E., 1878b; Hyde, J. 
E., 1915; Prosser, C. S., 1904 
Oil and gas: Bownocker, 1903b, 1910 
Oil and gas, Cambro-Ordovician: Sitler, G. F., Jr., 1963 
Oil and gas, "Clinton": O'Rourke, 1919; Orton, 1890a 
Paleontology, invertebrate 
Bivalves: Murphy, J. L., 1967b 
Brachiopods: Sturgeon, 1968 
Bryozoa: Foerste, 1887; Ulrich, E. 0., l888a 
General: Herrick, 1887a, 1888b;Mark, 1910, 1911 
Mollusca: Douglas, 197 Oa 
Ostracods: Ulrich, E. 0., 1890c 
Pottsville fauna: Morningstar, 1922b 
Trilobites: Hessler, 1963 
Paleontology, vertebrate 
Castoroides: Foster, John Wells, 1838; Newberry, 18741 
Elephant: Foster, John Wells, 1838 
Mastodon: Foster, John Wells, 1838; Hicks, L. E., 1873; 
Mann, 1962 
Pennsylvanian, Mercer limestone: Mark, 1910, 1911 
Radiocarbon dating: Libby, 1954; Ogden, 1965b, 1967a; Suess, 
1954 
Soil and soil map: Wildermuth, 1938 
Soil weathering: Khangarot, 1969a, 1969b, 1971 
Spring Valley gorge, origin: Scheffel, 1907 
Water resources: Dove, 1960a; Ohio Division of Water, 1963, 
1968; Stout, 1943 
Licking River, flow: Bernhagen, 1950a 
Limestone 
Aggregate: Stith, 1969, 1970 
Analyses: lngamells, 1967; Locke, J ., 1836; Orton, Jr., 1906; 
U.S. Geological Survey, 1889, 1890b, 1897b; Worm-
ley, 1871 
Aquifers: Norris, 1957b, 1971a 
Bibliography: Gazdik, 1957 
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Brassfield, petrology: Pennell, 19 5 2 
Brassfield, physical and chemical properties: Carr, D. D., 1970 
Building stone: Bownocker, 1915; Hawes, 1884 
Cement materials: Anderson, R. J., 1950; Bates, R. L., 1966; 
Bleininger, 1904; Eckel, 1913; Orton, Jr., 1903 
Cincinnatian series, mineralogical study: Shuff, 1974b 
Cincinnatian series, textural characteristics and fauna! compo-
nents: Martin, W. D., 1973 
Classification, type Cincinnatian: Weiss, M. P., 1960a, 1960c 
Devonian: Skrzynieki, 1972 
Dimension stone: Barton, 1968 
Dolomitic limestones: Stout, 1944d 
Explosions in: Atchison, 1964a, 1964b 
Insoluble residues: Edwards, R. A., 1933; Mitchell, R.H., 1935; 
Priddy, 1938 
Micrite investigation: Lobo, 1973 
Microscopic study: Grimsley, 1891, 1893 
Mine, internal stress: Obert, 1962 
Mining: Bergstrom, J. H., 1965b; Morrison, G. A., 1943; Stauf-
fer, 1944 
Northeastern Ohio: Whittlesey, 1838b 
Quarry in gravel pit: Bates, R. L., 1973 
Resources 
Athens County: Sturgeon, 1958 
Coshocton County: Lamborn, R. E., 1954 
Crawford County: Hall, J. F., 1956 
Eastern Ohio: Lamborn, R. E., 1947, 1951 
Erie County: Jackson, J. H., 1950 
Fluxstone: Smith, R. W., 1957 
General: Briggs, C., Jr., 1838a; Carney, 1910c; Hubbard, H. 
A., 1973; Ohio Department of Industrial Relations; 
Ohio Division of Geological Survey, 1958, 1959; 
Orton, Jr., 1906; Stout, 1938a; Watkins, D. G., 1953a 
High-calcium: Baltimore and Ohio Railroad Company; Stith, 
1972 
Lime: Johnson, L. E., 1951; Orton, 1888g; Patterson, C. M., 
1960 
Marion County: Hall, J. F., 1956 
Maxville, economic geology: Bruce, L. G., 1974 
Morrow County: Hall, J. F., 1956 
Ottawa County: Jackson, J. H., 1950 
Silica content: Khalaf, 1973 
Use by railroads: Shrode, 1966 
Western Ohio: Stout, 1939b, 1941 
Wood County: Brutvann, 1964 
Wyandot County: Hall, J. F., 1956 
Limnology: See also under Lake Erie 
Acton Lake: Winner, 1962 
Bibliography: Verber, 1955b 
Electrical resistivity methods: Mayhew, 1960 
Eutrophication study: Cooke, G. D., 1974; McComas, 1974b; 
Otterson, 1974a, 1974b 
Fish Creek basin, Portage County: Carothers, T. A., 1973 
Hydrology and geochemistry, Twin Lakes: Buller, 1973, 1974 
Lake Erie island area: Britt, N. W., 1973 
Oxygen-deficient lake sediments: Oros, 1974 
Sedimentation: Mohler, 1958 
Western Lake Erie: Chandler, 1940 
Lisbon quadrangle, Allegheny formation: Sturgeon, 1933 
Lithofacies map, Lower Mississippian elastics: Walker, K. R., 1962 
Lithology 
Carbonate rocks, north-central Ohio: Keeler, 1941 
Cincinnatian series, southwestern Ohio: Lee, G. B., 1974b; 
Martin, W. D., 1973 
Elkhorn formation: Lindner, 1951 
Kope and Fairview formations: Osborne, 197 la, 1971c 
Saluda formation: Garrison, Gene, 1954 
Lithostratigraphy, Cynthiana and Eden formations: Weiss, M. P., 
1963a 
Lithostratigraphy, Richmond group: McClish, 1965 
Little Miami River 
Drainage changes: Bownocker, 1900 
Floods of January-February 1959: Cross, W. P., 1959; U.S. Geo-
logical Survey, 1964j 
Hydrology and stream characteristics of headwaters: Brown, E. 
H., Jr., 1960 
Water resources of basin: Ohio Division of Water, 1964 
Locke, John, biography: Waller, 1946; Whittlesey, 1885; Winchell, 
N. H., 1894; Wright, M. B., 1857 
Loess deposits: Goldthwait, 1968; National Research Council, 1952; 
Rutledge, 1969; White, G. W., 1953, 1968e 
London quadrangle, glacial geology: Rogers, M., 1958 
Logan County: See also Devonian; Glacial geology; Silurian 
Aeromagnetic map: Philbin, 1965 
Caves, Zanes's Cavern: White, G. W., 1926 
Core tests: Wertman, 1959 
Devonian, Columbus limestone, bone beds: Conkin, J.E., 1973b; 
Wells, J. W., 1944c 
Devonian, Columbus limestone, petrography: Jackson, R. R., 
1952 
Devonian, Middle: Stauffer, 1909 
Devonian, Ohio shale: Schopf, J.M., 1970; Stephens, J. G., 1953 
Field guide: Carman, 1955b; Crowl, 1962, 1969; Summerson, 
1963a 
General geology: Foley, D., 1973; Hill, 1878; Moses, 1922 
Geophysics, highway design: Mayhew, 1965 
Glacial geology: Baumiller, 1917; Crowl, 1962; Forsyth, 1956a, 
1967, 1968b 
Glacial map, East Liberty quadrangle: Forsyth, 1967 
Glacial map, Logan and Shelby Counties: Forsyth, 1956a 
Glacial map, West Mansfield quadrangle: Forsyth, 1968b 
Glacial mapping: Forsyth, 1968a, 1968c 
Ground water: Cross, W. P., 1964c; Dames & Moore, 1972; 
Schmidt, James J., 1960a, 1960b, 1960e, 1960f; 
Walker, A. C., 1960a, 1960c 
Highway engineering: Mintzer, 1962 
Land-use planning: Foley, D., 1973 
Limestone: Orton, Jr., 1906; Stout, 1941 
Marl: Stout, 1940b 
Paleobotany, pollen stratigraphy, Silver Lake: Ogden, 1966 
Paleontology, invertebrate 
Conodonts: Stewart, G. A., 1956 
Corals, Devonian: Stewart, G. A., 1938 
Mollusca, Pleistocene: Baker, F. C., 1920a, 1920b; Camp, M. 
J., 1973; Mowery, 1958, 1961; Tuthill, 1964; Zim-
merman, J. A., 1958, 1960 
Paleontology, vertebrate, fish: Dunkle, 1943 
Paleozoic rocks, cross section: Shearrow, 1966 
Precambrian rocks: McCormick, G. R., 1961 
Radiocarbon dates: Ogden, 1964b, 1965b, 1966 
Soil and soil map: Miller, J. T., 1939; Ohio Division of Lands and 
Soil, 1967b 
Soil mapping: Forsyth, 1968c; Struble, 1966 
Subsurface stratigraphy: Freeman, 1953 
Tilted postglacial lake beds: Hubbard, G. D., 1942 
Water resources: Stout, 1943 
Lorain County: See also Glacial geology; Lake Erie; Mississippian; Oil 
and gas 
Beach ridges: Carney, 1910b, 1911a, 1916a 
Bedford shale, textural analysis: Laswell, 1948 
Berea sandstone 
Economic geology: Burroughs, l 913a; Weidman, 1942 
Flow regimes: Jaycox, 1973 
Grain orientation: Lene, 1969a, 1969b 
Petrofabric and paleocurrent analysis: Lene, 1966 
Quarry: DeBrosse, 1967 
Bog ore: Stout, 1940b 
Building stone: Bownocker, 1915 
Buried topography: Ver Steeg, 1934 
Concretions in lake deposits: Hubbard, G. D., 1922 
Devonian 
Huron and Cleveland shales: Prosser, C. S., 1913 
Limestones: Dow, 1961, 1962 
Middle Devonian rocks: Janssens, 1970a 
Electrical resistivity depth profiling: Mayhew, 1960 
Field guide: DeBrosse, 1967; Frank, 1969;Whiita, 1968 
General geology: Cushing, H.P., 1931; Newberry, 1874e 
General geology, Vermilion quadrangle: Herdendorf, 1963 
Ground water: Pree, 1962d, 1962e; Schmidt, James J., 1954b; 
Stein, 1962i 
Lake Erie bottom deposits: Hartley, R. P., 1961a 
Lake Erie shore: Kleinhample, 1952, 1953; Pincus, 1954b; 
Tinker, 1959 
Mississippian 
Bedford and Berea formations: Burroughs, 1911; Pepper, 
1954 
Berea sandstone in eroded Cleveland shale: Burroughs, 1914a 
Oil and gas: Bownocker, 1910; Burroughs, 1913b; Hubbard, G. 
D., 1913a; Janssens, 1968; Ohio Division of Geologi-
cal Survey, 1952 
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Paleobotany, plant microfossils: Winslow, M. R., 1954, 1962 
Paleontology, invertebrate, Ohio shale fauna: Branson, E. B., 
1911 
Paleontology, vertebrate, fish: Dunkle, 1939, 1946; Newberry, 
1874n, 1883d;Wright, A. A., 1894 
Paleontology, vertebrate, mastodon: Surrarrer, 1964 
Physiography, river valleys: Hubbard, G.D., 1925 
Pleistocene chronology: Wright, G. F., 1908 
Precambrian: McCormick, G. R., 1961 
Radiocarbon measurements: Ogden, 1967a, 1969 
Salt: Stehli, 1963 
Sand dredging areas in Lake Erie: Hartley, R. P., 1960 
Sandstone quarry: Bowles, 0., 1963 
Sandstone quarry pit for solid-waste disposal: Leonard, M. R., 
1974 
Soil: Ernst, 1972 
Soil map: Ohio Division of Lands and Soil, 1969b 
Stratigraphy, general: Wenberg, 1938 
Stratigraphy, subsurface, from core: Newman, 1954; Parker, J. 
W., 1950; Rogers, J.P., 1953; Truettner, 1954 
Sub-Trenton rocks in cross section: Calvert, 1963c, l 964b 
Water resources: Stout, 1943 
Lowell col, southeastern Ohio: Frye, l 938b 
Lucas County: See also Devonian; Lake Erie; Oil and gas; Paleontol-
ogy; Silurian 
Agricultural survey: Klippart, 1871 
Bedrock cavities filled with glacial material: Carman, 1922 
Bog ore: Stout, 1940b 
Building stone: Bownocker, 1915 
Carbohydrate residues in fossil specimens: Swain, F. M., 1967 
Cement raw material from Silica formation: Bates, R. L., 1966 
Crystal molds in dolomite: Summerson, 1966 
Devonian 
Bois Blanc formation, correlations: Boucot, 1968 
General: Ehlers, G. M., 1951, 1952 
Holland Quarry shale: Carman, 1960; Fagerstrom, 1967 
Silica formation: Mitchell, S. W., 1967 
Subsurface, Middle Devonian formations: Janssens, 1970b 
Sylvania sandstone: Carman, 1936; Hatfield, 1968a 
Ten Mile Creek dolomite: Hatfield, 1966 
Ten Mile Creek section: Stauffer, 1908 
Traverse group: Mitchell, S. W., 197lb 
Drainage changes: Carman, 1930b 
Drift thickness: Bush, E. A., 1966 
Electrical resistivity survey of dredging disposal sites: Giger, 1973 
Engineering geology, highway embankment failure: Supp, 1957 
Field guide: Briggs, D. Z., 1974; Carman, 1948; Carter, C. H., 
1973b; Ehlers, G. M., 1951, 1952; Kahle, 1968b, 
1972; Kesling, 1974; Ohio Academy of Science, 
1962; Ruch-Hirzel, 1970; Summerson, 1963a 
General geology: Carman, 1928, 1952; Farnsworth, D. A., 
1958a; Forsyth, 1968d; Gilbert, G. K., 1871a, 1873; 
Kunkle, 1971 
Geologic map: Forsyth, 1968d; Gilbert, G. K., 1873 
Geomorphology, slumps in Maumee River valley: Lounsbury, 
1971 
Geophysical investigation for highway design: Mayhew, 1965 
Glacial deposits: McLin, 1973 
Glass sand: Burchard, 1907 
Ground water: Schmidt, James J., 1954b; Stein, 1962c; Walker, 
A. C., 1959k, 19591 
Ground-water resources, carbonate aquifers: Ohio Division of 
Water, 1970 
Gypsum: Withington, 1962 
Heavy minerals in sandstone: Brown, J. L., 1951 
Hydrogeology of pond in Oak Openings sand belt: Hilty, 1971 
Hydrogeology of Silurian aquifers: Winegardner, 1971 
Lake Erie 
Bottom deposits: Ohio Division of Shore Erosion, 1957 
Field guide, shore: Carter, C.H., 1973b 
Shore, engineering geology: Pincus, 1960c 
Shore erosion: Benson, D. J., 1974; U.S. Army, Corps of 
Engineers, 1945, 1948, 1961 
Shoreline processes: Pincus, 1954b; Savoy, 1956; Tinker, 
1959 
Limestone: Orton, Jr., 1906; Stout, 1941 
Oak Openings: Burke, M. R., 1973; Hilty, 1971; Shearer, 1951 
Oil and gas: Bownocker, 1903a 
Paleobotany 
Algal stromatolite complex: Kahle, l 968a; Textoris, l 966a, 
1966b 
Devonian Charophyta: Kesling, l 966a 
Palynomorph assemblage in Silica shale: Norton, 1970 
Tasmanites: Boneham, 1967 
Paleontology, invertebrate 
Bioherms, Devonian: Stumm, 1969a 
Bivalves: Stewart, G. A., 1933a 
Brachiopods: Douglas, l 969b; Driscoll, 1965; Fagerstrom, 
1971; Hoare, R. D., 1969; Peters, L. R., 1966; Till-
man, 1964 
Brachiopods with epifauna: Hoare, R. D., 1967; Koch, 1973; 
Steller, 1965 
Bryozoa: Douglas, 1969b; Mayher, 1965 
Chitinozoa: Boneham, 1969; Wood, G.D., II, 1973 
Conodonts: Stauffer, 1938a 
Corals: Douglas, 1969a; Stewart, G. A., 1938; Stumm, 
1967a, 1967b, 1968b, 1968c 
Crustacea: Rolfe, 1966; Stumm, 1969b 
Echinoderms 
Asteroids: Kesling, l 969b 
Blastoids: Hoare, R. D., 1960 
Brittle stars: Kesling, 1971 a, 1972 
Crinoids: Kesling, 1964, 1965, 1966b, 1968a, 1968b, 
1969a, 1969c, 1971b, 1971c, 197ld; Sigler, 1971; 
Stewart, G. A., 1940 
General: Kier, 1951, 1952 
Eurypterids: Kjellesvig-Waering, 1961 
Foraminifera: Douglas, 1970d 
Gastropods: Linsley, 1953, 1968 
Mollusca: Douglas, 1970a 
Ostracods: Abdul-Razzaq, 1973; Coley, 1954; Collier, W.W., 
1971; Douglas, 1970d; Kesling, 1954; Pauken, 1964, 
1966; Peterson, Rex M., 1961, 1964, 1966; Stewart, 
G. A., 1936; Weiss, Martin, 1954 
Pyritization of fossils: Nussman, 196l;Westland, C. P., 1971 
Scolecodonts: Stauffer, 1939; Tilton, T. L., 1969 
Silica shale fauna, general: Duluk, 1964; Nussman, 1961; 
Stewart, G. A., 1927, 1930a; Stumm, 1967d; 
Zuidema, 1946 
Trilobites: Douglas, 1970c; Eldredge, 1971, 1972; Stumm, 
1953a, 1953b, 1965, 1967c, 1968a 
Worm trails: Douglas, 1970b 
Paleontology, vertebrate 
Fish: Barnett, R. C., Jr., 1971; Denison, 1960; Dunkle, 1965; 
Kelsey, 1957, 1964; Mitchell, S. W., 197la; Skeels, 
1962 
Petrography, stromatolite mound: Textoris, l 966a, l 966b 
Petrology, carbonate microfacies: Carozzi, 196 7 
Pleistocene history, Oak Openings: Burke, M. R., 1973 
Quartz grains in Sylvania sandstone: Bennett, T. W., 1962 
Sand and gravel in Maumee River: Herdendorf, l 970a, l 970c 
Sand dredging in Lake Erie: Hartley, R. P., 1960 
Sand, manufactured: Majchszak, 1974 
Sanitary-landfill site selection: Kunkle, 1971 
Silurian 
Cayugan carbonates: Kahle, 1971 
Maumee Quarry rocks: Kahle, 1974 
Rocks: Floyd, 1971 
Soil and soil map: Conrey, 1943 
Strontium in natural waters: Skougstad, 1960, 1963 
Toledo Cedar Point: Fulmer, 1916 
Water quality: Valkenburg, 1973 
Water resources: Ohio Division of Water, 1966b; Stout, 1943 
Mad River valley aquifer tests: Walton, 1966 
Madeira quadrangle, bedrock geology: Osborne, 1970b 
Madison County: See also Glacial geology; Silurian 
Aeromagnetic map: Philbin, 1965 
Bedrock surface: Norris, 1951, 1959c 
Devonian rocks: Janssens, 1969b, 1970a 
Field guide: Goldthwait, 1950a, 1969; Janssens, 1969b; Smyth, 
1955 
General geology: Foley, D., 1973; Norris, 1959c; Orton, 1878a 
Glacial deposits, angular gravel: Chamberlin, T. C., 1884a 
Glacial geology: Foster, John Webster, 1950; Goldthwait, l 952a, 
1969; Kelly, 1937; Rogers, M., 1938 
Gravity anomaly: Batsche, 1963 
Ground water: Norris, 1956, 1959a, 1959b, 1959c; Schmidt, 
James J., 1960f, 196la, 1962a; Walker, A. C., 1960h 
Land-use planning: Foley, D., 1973 
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Limestone: Stout, 1941 
Paleobotany, pollen analysis: Sears, 1952 
Paleontology, invertebrate 
Mollusca, Pleistocene: La Rocque, 1952 
Ostracods, Pleistocene: Winkler, 1962 
Paleontology, vertebrate 
Beaver: Wood, A. 1952 
Mastodon: Thomas, S., 1952 
Preglacial residual soil: Summerson, 1959b 
Radiocarbon dating: Crane, 1956; Ogden, 1967a 
Seismic reflection study, subsurface structure: Mayhew, 1969 
Silurian-Devonian contact: Summerson, 1959a 
Soil and soil map: Smith, T. R., 1958a 
Teays VaJley: Norris, 1958 
Water resources: Ohio Division of Water, 1963, 1964; Pree, 1965; 
Stout, 1943 
Magnesium in water of western Lake Erie: Varga, 1974 
Magnesium resources, bibliography: Davis, R. E., 1957 
Magnetic data: Zietz, 1968, 1969 
Magnetic survey, Adams County: Sappenfield, 1951 
Magnetic survey, Sardinia quadrangle, Brown and Highland Counties: 
Miller, H. D., 1951 
Magnetism 
Columbus limestone: Greaney, 1972 
Jonathan Creek formation: Careaga, 1971 
Lake Erie: Peter, 1961 
Minford silt: Hoyer, 1972b 
Magnetometer variations: Whittlesey, 1838b 
Magnetotelluric investigation: Renick, 1969 
Mahoning County: See also Glacial geology; Oil and gas; Pennsyl· 
vanian 
Acid mine drainage: Ahmad, 1973a, 1973b 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G .• l 966b 
Calcareous tufa: Stout, 1940b 
Clay minerals: Droste, 1956b 
Clays of coal formations: Stout, 1923 
Coal: Ashley, 1918; Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Granchi, 1958; Haseltine, 1885; Lam· 
born, R. E., 1942; Orton, 1884b; Sturgeon, 1944 
Coal, sulfur in: Walker, F. E., 1966 
Drainage changes: Forshay, 1890 
Field guide: Denton, 1961; Merrill, G. K., 1974 
Floods at Youngstown: Edelen, 196 3b 
Gas analyses: Moore, B. J., 1966b 
General geology: GaJaida, 1941; Hildreth, 1837; Newberry, 
1878c; Stephenson, 1933 
Geologic map, Youngstown region: Stephenson, 1933 
Glacial deposits 
Altered drift near Youngstown: Totten, 1968, 1969c 
In situ deformation: Moran, S. R., 1971 
Titusville till near Youngstown: Moran, S. R., 1967, 1968 
Glacial geology: White, G. W., 195 la 
Glass sand: Bownocker, 1926a 
Ground water: Cummins, 1960a, 1960b, 1960c, 1960d; Fuller, J. 
0., 1942; Schmidt, James J., 1954b, 1959c 
Ground water in Pottsville formation: Sedam, 1973 
Iron industry: White, C. L., 1930 
Limestone: Lamb, 1909, 1910; Lamborn, R. E., 1951; Orton, 
Jr., 1906 
Lisbon quadrangle, Allegheny formation: Sturgeon, 193 3 
Mahoning River, water quality: Hulman, 1973 
Mississippian, Cuyahoga formation: Szmuc, 1957 
Oil and gas: Bownocker, 1903a; Whieldon, 1965a 
Paleobotany: Hildreth, 1837; Newberry, 185 3b; Read, C. B., 
1946; White, David, 1943 
Paleontology 
Bivalves: Murphy, J. L., 1966a 
Brachiopods: Sturgeon, 1968 
Cephalopods: Miller, A. K., 1946; Murphy, J. L., 1966b, 
1970a; Sturgeon, 1946, 1948 
Chitons: Hoare, R. D., 1972b 
Conodonts: Sturgeon, 1949b 
Corals: Colson, 1967 
Foraminifera: Marple, 1955b 
Gastropods: Batten, 1972; Sturgeon, 1964a 
Ostracods: Marple, 1952 
Pottsville fauna: Morningstar, l 922b 
Paleozoic rocks, cross section: Shearrow, 1966 
Pennsylvanian correlations: White, I. C., 1879 
Salt: Stehli, 1963 
Selenite crystals: Greene, 19 3 7 
Silurian, Clinton sandstone: Knight, 1969 
Soil and soil map: Lessig, 1971; Smith, T. R., 1958b 
Sphalerite in concretions: Greene, 1935 
Stratigraphy: Sturgeon, 1943 
Strip-mine overburden: Limstrom, 1950a 
Structure in Oriskany formation: Cate, 1962 
Topographic mapping: Gould, S., Jr., 1954 
Water analysis: Bednar, 1968; U.S. Geological Survey, 1966c 
Water resources: Cross, W. P., 1952; Ohio Division of Water, 
1961; Stout, 1943 
Water, surface-water temperature: Blakey, 1966 
Mahoning River 
Basin, water resources: Cross, W. P., 1952; Ohio Division of 
Water, 1961; U.S. Geological Survey, 1968c 
Drainage changes: Scranton, 1932 
Floods of January-February 1959: U.S. Geological Survey, 1964j 
Flow: Bernhagen, 195 Oa 
Temperature: Blakey, 1966 
Water quality: Bednar, 1968; Hulman, 1973; U.S. Geological Sur-
vey, 1966c 
Manganese in water of western Lake Erie: Varga, 1974 
Manganese ore: Stout, l 940b 
Mapping 
Lake Erie: Gilfillan, 1960 
Marks and monuments: Sherman, 1917 
Original land subdivisions: Sherman, 1925 
Photogrammetric methods: Hancock, 1961; Williamson, 1957; 
Yurdakul, 1961 
Topographic mapping: Sherman, 1904, 1911, 1916, 1917, 1925, 
1933 
Use of soils and vegetation as tools: Forsyth, 1968a, 1968c 
With microwaves: Copelan, l 959a 
With tellurometer: Copelan, 1959c 
Maps: See Geologic maps; Glacial maps; Topographic maps; etc. 
Marion County: See also Central Ohio; Devonian; Glacial geology; 
Silurian 
Aeromagnetic map: Philbin, 1965 
Building stone: Bownocker, 1915 
Devonian 
Columbus limestone, explosions in: Atchison, 1964a, 1964b 
Columbus limestone, petrography: Jackson, R.R., 1952 
Delaware limestone, petrography: Jackson, R.R., 1952 
Middle Devonian: Stauffer, 1909 
Devonian rocks, field guide: Janssens, 1970a 
Economic geology: HaJI, J. F., 1956 
Field guide: Janssens, 1970a 
General geology and geologic map: HaJI, J. F., 1956; Winchell, N. 
H., 1873a 
Ground water: Ohio Division of Water, 1970; Schmidt, James J., 
1960a, 1960b, 1960c; Stein, 1962e 
Limestone: Orton, Jr., 1906; Stout, 1941 
Oil and gas search in Cambrian rocks: Sitler, G. F., Jr., 1963 
Paleontology, invertebrate 
Conodonts: Stewart, G. A., 1956 
Corals: Stewart, G. A., 1938 
Foraminifera: Stewart, G. A., 1947; Summerson, 1958 
General: Herzer, 1902b 
Paleontology, vertebrate, bone beds: Wells, J. W., 1944c 
Silurian reefs: Cumings, 1930 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water resources: Ohio Division of Water, 1963; Stout, 1943 
Marl: Stout, 1940b 
Massillon quadrangle, "Qinton" sands: Pepper, 1953a 
Mastodon (see also under Paleontology, vertebrate): Explorer, 1964, 
1965; Forsyth, 1963d; Ogden, 1964a 
Mather, William Williams, biography: Hitchcock, 1897; Merrill, G. P., 
1906; Newvahner, 1931;Whittlesey, 1885 
Maumee River 
Floods of January-February 1959: U.S. Geological Survey, 1964j 
Geology along Maumee River: Farnsworth, D. A., 1958a 
Hydrology and stream channel: Leopold, 1953 
Sand and gravel resources: Herdendorf, 1970a, 1970c 
Maumee River vaJley 
Agricultural survey: Klippart, 18 71 
General geology: Flynn, B. H., 1904 
Surface geology: Gilbert, G. K., 1871b 
Trace element distribution: Hayes, L. R., 1973; Hines, 1974; 
Oddo, 1971; Schultz, T. R., 1972 
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Water inventory: Flynn, B. H., 1904; Ohio Division of Water, 
1960a 
Maysville East quadrangle, geologic map: Weiss, M. P., 1972 
Maysville West quadrangle, geologic map: Gibbons, 1972 
Medina County: See also Glacial geology; Mississippian; Oil and gas 
Ancient finger lakes: Hubbard, G.D., 1908b 
Buried topography: Ver Steeg, 1934 
Calcareous tufa: Stout, 1940b 
Coal: Bownocker, 1929; Brant, 1960a; Granchi, 1958; Orton, 
1884b, 1884g 
Core tests: Wertman, 1959 
Drainage changes: Todd, J. H., 1900 
Field guide: DeBrosse, 1967 
Gas analyses: Moore, B. J., 1966a 
General geology: Cushing, H. P., 1931; Harker, 1943a; Wheat, 
1878 
Geologic map: Wheat, 1878 
Ground water: Pree, 1962d, 1962e, 1962j; Walker, A. C., 1959m, 
1962c; Yacuzzo, 1969 
Ground water, Pottsville formation: Sedam, 1973 
Mississippian, Cuyahoga formation: Szmuc, 1957, 1959 
Oil and gas 
Cambro-Ordovician: McCaslin, J. C., 1961; Sitler, G. F., Jr., 
1963 
Chatham pool: DeBrosse, 1967 
Clinton: Bownocker, 1910 
Shallow fields: Ball Associates, 1965 
Paleontology 
Brachiopods: Richards, R. P., 1974a 
Bryozoa: Ulrich, E. 0., 1888a 
Cephalopod: Simon, P.R., 1973 
Trace fossil: Osgood, 1972 
Trilobites: Hessler, 1963, 1965 
Paleozoic rocks, cross section: Shearrow, 1966 
Pennsylvanian, Sharon conglomerate: Mrakovich, 1969b 
Physiography, Black and Rocky River valleys: Hubbard, G. D., 
1925 
Precambrian: McCormick, G. R., 1961; Saylor, 1968 
Salt: Bownocker, 1906; Stehli, 1963 
Sewage plant and landfill, effect on Champion Creek: Henning, 
1974 
Soil and soil map: Baker, F. J., 1960b; Hayhurst, 1973 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water pollution by oil-field brine: Pettyjohn, 1971 
Water resources: Harker, 1943a; Ohio Division of Water, 1968; 
Pree, 1962b; Stout, 1943 
Meek, Fielding B., biography: White, C. A., 1877, 1896, 1902 
Meigs County: See also Oil and gas; Pennsylvanian; Permian; South-
eastern Ohio 
Brines: Orton, 1885d; Root, W. J., 1888 
Berea sand map: Pepper, 1944a 
Coal: Bownocker, 1908b, 1917a, 1929; Brant, 1954b, 1956a, 
1960a; DeBrosse, 1957; DeLong, 1955, 1957; Den-
ton, 1960 
Coal, low-sulfur: Struble, 1971 
Coal, sulfur in: Walker, F. E., 1966 
Economic geology: Bengston, 1950 
General geology: Alfano, 1973; Andrews, 1873a; Stout, 1940d 
Ground water: Pree, 1962a, 1962c; Walker, A. C., 1958d, 1958e 
Limestone: Lamborn, R. E., 1951 
Oil and gas: Patchen, 1974 
Paleobotany, Meigs Creek shale: Gellos, 1952 
Paleobotany, Pittsburgh and Pomeroy coals: Kosanke, 1962 
Paleontology, bivalve: Hoare, R. D., 1972a 
Pennsylvanian 
Ames limestone: Haines, F. E., 1965 
Conemaugh formation: Condit, 1912b 
Connellsville sandstone: Fassett, 1964 
Gaysport limestone: Baker, H., 1967 
Monongahela series: Stout, 1954 
Skelley limestone: Baker, H., 1967 
Pennsylvanian-Permian, Antiquity sandstone: Mushake, 1956 
Pennsylvanian-Permian, Dunkard series: Stauffer, 1920 
Permian, Hockingport sandstone: Martin, W. D., 1955, 1969 
Permian, Sherman sandstone: Healy, 1956 
Salt: Bownocker, 1906 
Silurian cross section: Horvath, l 970b 
Strip-mine overburden: Limstrom, 1951 b 
Water resources: Ohio Division of Water, 1966a; Stout, 1943 
Mercer County: See also Glacial geology; Oil and gas; Western Ohio 
Aeromagnetic map: Philbin, 1965 
Agricultural survey: Klippart, 1871 
Field guide: Briggs, D. Z., 1974; Kesling, 1974 
General geology: Winchell, N. H., 1874a 
Geologic and glacial map: Burger, A. M., 1971 
Ground water: Dames & Moore, 1972; Kutz, 1974; Ohio Division 
of Water, 1960a, 1970; Walker, A. C., 1959a, 1959b, 
196la 
Limestone: Orton, Jr., 1906; Stout, 1941 
Oil and gas: Bownocker, 1903a 
Pleistocene, Teays drainage: Bownocker, 1899 
Postglacial environment of a small kettle: Urban, 1970 
Silurian reefs: Indiana University Paleontology Seminar, 1974; 
Kesling, 197 4 
Soil and soil map: Ohio Division of Lands and Soil, 1963c 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water resources: Stout, 1943; Tate, 1973 
Mercury determination: Kalb, 1970 
Mercury in Dayton area: Ritter, 1974 
Mercury in Lake Erie: Kovacik, 1972b, 1973; Seagran, 1970; Skoch, 
1972; Stith, 1973b; Walters, L. J., 1972, 1973, 
1974a; Wolery, 1973, 1974 
Mercury in sphalerite: Jolly, 1968 
Mercury in surficial materials: Shacklette, l 971a 
Meteoric impact structure: See Cryptoexplosion structure 
Meteoric materials in Indian burial mounds: Wasson, J. T., 1969 
Meteorite collecting by Indians: Prufer, 1961 
Meteorites 
Cincinnati: Cohen, E.W., 1898; Henderson, E. P., 1958 
Clark County: Kalinowski, 1972; Nininger, 1942 
Guernsey County: Henry, Professor, 1871; Smith, J. L., 1861 
Hamilton County: Cohen, E.W., 1898; Henderson, E. P., 1958; 
Kalinowski, 1972 
Highland County: Kalinowski, 1972 
Holmes County: Ver Steeg, 1935b 
Montgomery County: Kalinowski, 1972 
Muskingum County: Andrews, 1860b; Kalinowski, 1972; Shep-
ard, C. U., 1860; Smith, J. L., 1861 
Preble County: Henderson, E. P., 1946; Kalinowski, 1972 
Ross County: Kalinowski, 1972 
September 15, 1902: Moseley, 1903b 
Wayne County: Kalinowski, 1972; Smith, J. L., 1864 
Meteorology of floods of 1959: Kaser, 1959 
Miami County: See also Glacial geology; Ordovician; Silurian 
Aeromagnetic map: Philbin, 1965 
Building stone: Bownocker, 1915 
Cave, Painter Creek: White, G. W., 1926 
Field guide: Smyth, 1955 
General geology: Hussey, J., 1878 
General geology and hydrology, Piqua area: Norris, 1961a 
Geologic map and glacial map: Burger, A. M., 197l;Gray, H. H., 
1972 
Ground water: Dames & Moore, 1972; Walker, A. C., 1960b, 
1960d, 1960e 
Limestone: Orton, Jr., 1906; Stout, 1941 
Marl: Stout, l 940b 
Ordovician strata: Hariharan, 1970 
Paleontology, invertebrate 
Bryozoa: Utgaard, 1964a 
Cephalopods: Foerste, 1893b 
Conodonts: Rexroad, 1967 
Foraminifera: Stewart, G. A., 1941 
Mollusca, Pleistocene: Camp, M. J., 1973 
Niagaran fauna: Morningstar, 1915 
Paleontology, vertebrate, mastodon: Explorer, 1965 
Paleozoic rocks, cross section: Shearrow, 1966 
Precambrian: McCormick, G. R., 1961 
Radiocarbon dates: Crane, 1962 
Silurian, Brassfield limestone: Ehlers, E. G., 1961; Pennell, 1952; 
Rexroad, 1967 
Silurian, Niagaran formations: Prosser, C. S., 1916a 
Soil and soil map: Allen, E. R., 1924; Lehman, S. F., 1973, 
1974; Ohio Division of Lands and Soil, 1967c, 1973 
Water resources: Stout, 1943 
Miami River 
Floods of January-February 1959: U.S. Geological Survey, 1964j 
Water quality system: Foley, J. W., 1973 
Miami River valley 
General geology: Flynn, B. H., 1904 
Preglacial drainage: U.S. Geological Survey, l 965a 
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Water supply: Flynn, B. H., 1904 
Miami University, Department of Geology: Carpenter, D., 1971 
Middletown quadrangle, northern part, Pleistocene geology: Wright, 
F. M., 1970 
Mill Creek, floods of January-February 1959: U.S. Geological Sur-
vey, 1964j 
Mill Creek Park, Youngstown, general geology: Galaida, 1941 
Mill Creek valley, water resources: Ohio Division of Water, 1964; 
Shoecraft, Drury, and McNamee, 1942 
Miller, Samuel A., biography: Bather, 1898; Billings, 1898 
Miller Blue Hole, Sandusky County: Gartman, 1974; Gilfillan, 1962b 
Mine rock, dolomite, physical properties: Windes, 1950 
Mine rock, limestone, physical properties: Blair, 1956; Windes, 1949 
Mineral analysis, heavy minerals in Kent kame moraine: Gardner, G. 
D., 1972a 
Mineral collecting 
Celestite: Green, R., 1970b; Howard, C. L. H., 1959; Morrison, 
R. B., 1934, 1935 
Flint Ridge: Fleener, 1942; Pagnucco, 1959; Riley, M. S., 1947; 
Schiefer, 1936, 1949; Zeltner, 1956 
Fluorescent and phosphorescent glacial gravels: Wuestner, 1936 
Fluorite: Gunnell, 1933; Howard, C. L. H., 1959; Mineralogist, 
1940; Morrison, R. B., 1934, 1935 
General: Farnsworth, C., 1961; Hayes, P. D., 1969; Kah, 1962; 
Marple, l 955a; Scheele, 1967; Simkins, 1899; 
Williams, H. R., 19 36; Zodac, 1951 
Geodes, Adams and Highland Counties: Goodwin, 1940 
Northwestern Ohio: Green, R., 1970a 
Ottawa County, Clay Center: Gunnell, 1933; Howard, C. L. H., 
1959; McAlister, 1946; Mihelcic, 1946, 1947; Miner-
alogist, 1940; Montague, 1948; Morrison, R. B., 
1934,1935 
Ottawa County, South Bass Island: Stansbery, 1965 
Petrified wood: Mitchell, R.H., 1951 
Pyrite concretions: McA!ister, 1941; Mineralogist, 1945 
Ross County, Copperas Mountain: Knille, 1942 
Selenite: Birkheimer, 1938; Greene, 1937 
Southwestern Ohio: Wuestner, 1938 
Sphalerite: Greene, 1935 
Wood County, Pugh Quarry: Parr, 1971 
Wood County, Woodville: Green, R., 1971 
Mineral industry: See Economic geology and specific mineral re-
sources and products 
Mineral industries directory: Bownocker, 1928 
Mineral industries map: Bownocker, 1928; Ohio Division of Geologi-
cal Survey, 1953; White, G. W., 1947c 
Mineral research, OSU Engineering Experiment Station: Bowen, C. 
H., 1954a 
Mineral resources, Appalachian region: U.S. Geological Survey, 
1968b 
Mineral resources, general: Stout, 1932c; U.S. Department of the 
Interior, 1963 
Mineral resources, planning: Melvin, J. H., l 950c 
Mineral resources, production statistics: Ohio Department of Indus-
trial Relations 
Mineral resources, roadbuilding materials: Marshall, H. E., 1952 
Mineralogy 
Barite in asphaltic coal: Leeds, 187 5 
Bedford formation, northern Ohio: Nelson, B. W., 1955b 
Ca/Mg ratios used in correlation: Shuff, 1974a 
Calcite crystals: Ford, W. E., 1909; Whitlock, 1910 
Carbonate rocks in Cincinnati region: Hester, 1962 
Celestite: Bigsby, 1822; Dana, 1932; Delafield, 1822; Garske, 
1965; Kraus, 1905a; Morrison, R. B., 1934, 1935; 
Roedder, 1969; Troost, 1822; Wright, G. F., 1898c 
Clay: McConnell, 1956 
Clay from shaly portions of Brassfield limestone: Ehlers, E. G., 
1961 
Clay minerals in Lake Erie sediments: Cuthbert, 1944 
Clay, Pennsylvanian: Calmer, 1971; Parham, 1962; Smith, W. H., 
1962; Webb, D. K., 1961 
Clay sediments in Great Miami River basin: Breuer, 1965; Huff, 
1968 
Coesite: Cohen, A. J., 1961, 1962 
Copiapite in coal: Mccaughey, 1918 
Dolomite in a cave: Lord, R. C., 1931 
Dolomites, Niagaran: French, 1961 
Fluorite: Morrison, R. B., 1934, 1935 
Galena: Ver Steeg, 1940c, 1942a 
Glacial deposits: Heath, C. P. M., 1963; Rosen, 1964; Totten, 
1960 
Glacial outwash terraces: Birkhimer, 1971 
Gypsum: Cottingham, 1919;Jones, V. E., 1935;Kraus, 1905b 
Heavy minerals in sandstone: Brown, J. L., 1951 
Hexahydrite: Foster, W.R., 1963 
lllites: Nelson, B. W., 1956 
Insoluble residues, Niagaran group: Edwards, R. A., 1933 
Ironstone concretions: Greene, 1935 
K-bentonites in southern Ohio: Huff, 1963 
Limestones, Cincinnatian series: Shuff, I 974b 
Magnesian halotrichite: Brant, 1959a 
Melanterite: Ehlers, E.G., 1965a 
Montmorillonite and goethite tests: Brace, 1969b 
Ohio shale: Bates, T. F., 1958 
Ohio State University Mineralogy Department: McConnell, 1955 
Pickeringite from Cleveland shale: Collins, R. F., 1924 
Precambrian: McCormick, G. R., 1960, 1961 
Pyrite concretions: Van Horn, F. R., 1933 
Pyrite in coal: Tucker, W. M., 1919 
Pyritized fossils in Silica formation: Westland, C. P., 1971 
Sedimentary rocks, northern Ohio: Nelson, B. W., 1955a 
Shales of Cincinnatian series: Scotford, 1964; Shade, 1963; 
Weidner, 1962 
Siderite: Henderson, E. P., 1958 
Silica in limestone: Khalaf, 1973 
Soil: Mickelson, 1942 
Solution cavities in Devonian limestone: Nelson, R., 1967 
Sphalerite: Greene, 1935; Ver Steeg, 1940c, 1942a 
Thenardite: Connors, 1974 
Underclays, Pennsylvanian: Calmer, 1971; Parham, 1962, 1964; 
Webb, D. K., 1961 
Whewellite: Hoefs, 1969; Hyde, C., 1966; Leavens, 1968 
Wurtzite: Frondel, 1950; Seaman, 1950 
Zircon: Banks, 1974; Shotwell, 1974 
Minerals, general: Hayes, P. D., 1969 
Minerals, northwestern Ohio: Strogonoff, 1966 
Minerva quadrangle, bedrock geology: DeLong, 1967b 
Minford silt, effect on ground water: Norris, l 959a 
Minford silt, magnetism: Hoyer, 1972b 
Minford silts: Hoyer, 1972a; Stout, 193ld 
Mining activity: Alloway, 1954, 1955, 1956; Ohio Department of 
Development, 1968; Snowden, 1967, 1968, 1%9, 
1970, 1971, 1972; Stanchina, 1959, 1960; Zimmer-
man, J. L., 1961, 1962, 1963, 1964, 1965, 1966 
Mining, general: Nold, 1954 
Mining industry, land utilization and reclamation: Paone, 1974 
Mississippian (stratigraphic geology): See also under Paleontology 
Adams County: Calvert, l 968c 
Akron-Cleveland area: Frank, 1958 
Ashland County: Read, M. C., 1878b; Ver Steeg, 1936b, 1947 
Ashtabula County: Szmuc, 1953 
Athens County: Andrews, 1878; Pepper, 1944a 
Bedford shale: Chamberlin, T. C., 1901; Cooper, J. R., 1943; 
Cumings, 1901; de Witt, 1970; Fisher, W. L., 1969; 
Hoover, K. V., 1960; Hyde, J. E., 1911b; Kohout, 
1969; Lewis, T. L., 1968; Pepper, 1954; Prosser, 
190lb; Siebenthal, 1901 
Bedford shale fauna: Foerste, 1909b 
Bedford-Berea unconformity: Burroughs, 1911; Cushing, H. P., 
1915; Prosser, C. S., 1912a 
Belmont County: Griswold, 1908 
Berea sandstone: Bownocker, 1903a, 1915; Burroughs, 1914a; 
Cooper, J. R., 1943; Cushing, H. P., 1888; de Witt, 
1946, 1951, 1970; Fisher, W. L., 1969; Foreman, F., 
1940; Hyde, J. E., 1911 b; Jaycox, 1973; Lewis, T. L., 
1968; Orton, 1879a, 1882b; Pepper, 1944a, 1954; 
Thomsen, 1934; Ver Wiebe, 1916; Weidman, 1942 
Berlin Heights quadrangle: Herdendorf, 1966 
Berne conglomerate: Bork, 1970, 1971; Rice, R. M., 1972; 
Swick, N. E., 1956 
Black shales: Orton, 1882a 
Black Hand sandstone: Joity, 1973; Lord, R. C., 1936; 
Ver Steeg, 194 7 
Borden formation: Moore, B. R., 1970 
Brine-bearing strata: Stout, l 932a 
Cadiz quadrangle: Griswold, 1902 
Camp Sherman quadrangle: Hyde, J.E., 1921 
Central Ohio: Fagadau, 1952a 
Clastics dispersal centers: Potter, P. E., 1961 
Clastics lithofacies map: Walker, K. R., 1962 
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Cleveland area: Cushing, H.P., 1931; Weidman, 1942 
Columbus quadrangle: Hubbard, G.D., 1915; Stauffer, 1911 
Conglomerates in northern Ohio: Lamb, 1914 
Correlation: Cooper, W. F., 1900; Girty, 1901, 1904; Hall, 
James, 1842, 1843a, 1843b, 1848; Lesley, 1875; 
Orton, 1879b; Prosser, C. S., 1912b; Ver Wiebe, 
1916, 1917a; Weller, 1948; Whittlesey, 1851a; 
Williams, H. S., 1891; Winchell, A., 1865, 1869 
Coshocton County: Hodge, 1878; Lamb, 1916; Lamborn, R. E., 
1954;Meyers, T. R., 1929 
Crawford County: Winchell, N. H., 1874a 
Cross sections: Shearrow, 1957b; Wheeler, H. E., 1963 
Cuyahoga County: Pedry, 1951; Prosser, C. S., 1912b;Winslow, 
M. R., 1954 
Cuyahoga formation: Barclay, 1968; Herrick, 1891; Manger, W. 
L., 197lb; Szmuc, 1957, 1959 
Delaware County: Hicks, L. E., 1878b; Hubbard, G.D., 1915; 
Prosser, C. S., 1912a; Stauffer, 1911; Westgate, 1926; 
Winchell, N. H., 1874a 
Devonian-Mississippian contact: Cushing, H.P., 1912; Gutschick, 
1964, 1967; Hass, 1947; Hicks, L. E., 1878a;Kindle, 
1912; Ulrich, E. 0., 1912; Ver Wiebe, 1917a, 1918 
Eastern Ohio: Ashley, 1938a 
Erie County: Herdendorf, 1963, 1966 
Fairfield County: Hyde, J.E., 1915; Prosser, C. S., 1904, 1912a; 
Stout, 1952; Ver Steeg, 1947; Wolfe, E. W., 1961, 
1962 
Flint Ridge area: DeLong, 1972 
Flushing quadrangle: Griswold, 1908 
Fossiliferous rocks: Andrews, 1879a 
Franklin County: Hubbard, G.D., 1915; Orton, 1878b; Prosser, 
C. S., 1904, 1912a; Stauffer, 1911 
Garrettsville quadrangle: Fuller, J. 0., 1965 
Geauga County: Bowen, A. S., 1951a; Coogan, 1974; Fuller, J. 
0., 1965; Ohio Academy of Science, 1964; Pedry, 
1951; Prosser, C. S., 1912b; Read, M. C., 1871 
General: Andrews, 1871c; Briggs, C., Jr., 1838a; Foster, John 
Wells, 1852; Harper, A. R., 1948; Holden, 1941a, 
194lb, 1942; Lafferty, 1941; La Rocque, 1955; New-
berry, 1870c, 1873a, 1874c, 1878a; Orton, 1880, 
1888a, 1893b; Prosser, C. S., 1901a; Stevenson, J. J., 
1903 
Greenbrier formation: Rittenhouse, 1949a; Ruley, 1970 
Guernsey County: Griswold, 1908 
Harrison County: Griswold, 1908 
Highland County: Orton, 1871b; Rogers, J. K., 1936 
Hocking County: Andrews, 1878; Carman, 1946; Hall, J. F., 
1951, 1952a; Hohler, 1950; Hyde, J. E., 1915; 
Merrill, W. M., 1948, 1950; Ver Steeg, 1933a, 1947 
Holmes County: Lamb, 1916; Read, M. C., 1871, 1878b; White, 
G. W., 1949 
Huron County: Herdendorf, 1963, 1966; Read, M. C., 1878a 
Jackson County: Stout, 1916;Weiss, R. M., 1951 
Jefferson County: Griswold, 1907 
Jonathan Creek formation: Careaga, 1971 
Knox County: Read, M. C., 1878a; Root, S. I., 1958, 1961; 
Ver Steeg, 1947 
Lake County: Bowen, A. S., 195la; Prosser, C. S., 1912b 
Licking County: Carney, 1906a, 1909a; Crombie, 1952; Frank-
lin, G. J., 1953, 1961; Graham, C. E., 1969; Herrick, 
1887a, 1888a; Hicks, L. E., 1878b; Hyde, J.E., 1915; 
Lamb, 1916; Prosser, C. S., 1904; Read, M. C., 
1878a; Turkopp, 1915; Ver Steeg, 1947 
Limestone: Bownocker, 1915; Lamborn, R. E., 1947, 1951; 
Orton, Jr., 1906 
Logan formation: Fagadau, 1952a, 1952b; Manger, W. L., 1969; 
Pinker, 1970 
Lorain County: Burroughs, 1914a; Herdendorf, 1963; Jaycox, 
1973; Newberry, 1874e 
Mahoning County: Newberry, 1878c; Stephenson, 1933 
Maxville limestone: Andrews, 1871e; Bowen, C. H., 1954b; 
Bruce, L. G., 1974; Careaga, 1971; Friedman, 1952, 
1956; Horowitz, 1969; Lamb, 1916; Lamborn, R. E., 
1945; Morse, 1908, 1910, 1911; Orton, 1878c; 
Scatterday, 1963; Uttley, 1974 
Morrow County: Winchell, N. H., 1874a 
Muskingum County: Lamb, 1916; Stout, 1918; Turkopp, 1915 
Nomenclature: Lesley, 1875; Prosser, C. S., 1905a; Williams, H. 
s., 1891 
Northeastern Ohio: Caster, 1934; deWitt, 1951; Girty, 1901; 
Lesley, 1875; Prosser, C. S., 1912b; Schiner, 1972; 
Szmuc, 1970b; Whittlesey, 1852, 1869b 
Northern Ohio: Lamb, 1914; Nelson, B. W., 1955a, 1955b; 
Szmuc, 1957 
Perry County: Andrews, 1878; Flint, N. K., 1946, 1948, 1951 
Pickaway County: Andrews, 1874a; Hubbard, G. D., 1915; 
Prosser, C. S., 1904, 1912a 
Pike County: Bassler, 1911; Brooks, H. K., 1958; Hyde, J.E., 
19llb, 1915; Jessup, 1951; Orton, 1874; Single, 
1956; Stout, 1916 
Portage County: Fuller, J. 0., 1965; Ver Steeg, 1932a 
Red beds, source area: Sable, 1970 
Richland County: Read, M. C., 1878a; Ver Steeg, 1947 
Ross County: Brooks, H. K., 1958; Carman, 1947; Hyde, J. E., 
1911b, 1915, 1921; Orton, 1874; Single, 1956 
Scioto County: Baker, M. V., 1931; Calvert, 1968b, 1968c; 
Hyde, J. E., 191lb, 1915; Ohio Geological Society, 
1968; Stout, 1916 
Sedimentary structures: Cooper, J. R., 1943; Hyde, J.E., 191 lb; 
Jaycox, 1973; Rich, J. L., 1950; Wilson, W. J., 1950 
Shales: Lamborn, R. E., 1938 
Shenango sandstone: Szmuc, 1959 
South Bloomingville quadrangle: DeLong, 1967a 
Southeastern Ohio: Andrews, 187 ld 
Southern Ohio: Andrews, 187le; Fagadau, 1952a, 1952b;Hyde, 
J.E., 1953 
Stratigraphic patterns: Wheeler, H. E., 1963 
Summit County: Prosser, C. S., 1912b; Savage, 1951b; Stauffer, 
1944 
Sunbury shale: Bucher, 1929; de Witt, 1970; Prosser, C. S., 1902; 
Shaver, 1970 
Thickness estimate: Lamborn, 1934 
Trumbull County: King, E. L., 1952; Prosser, C. S., 1912b; 
Szmuc, 1953 
Unconformities: Lamb, 1914 
Vermilion quadrangle: Herdendorf, 1963 
Vermilion West quadrangle: Herdendorf, 1966 
Vinton County: Hyde, J.E., 1927; Stout, 1927 
Water-bearing horizons: Stout, 1943, 1944a 
Waverly group: Cooper, W. F., 1888, 1890; Girty, 1901; Herrick, 
1888a, 1889, 1891, 1893; Hicks, L. E., 1878b; Hyde, 
J. E., 1915; Mather, W. W., 1838d; Morse, W. C., 
1912; Orton, 1879b; Prosser, C. S., 190la, 1904 
Wayne County: Conrey, 1921b; Read, M. C., 1878b; Ver Steeg, 
1940b 
Mississippian-Pennsylvanian contact: Coogan, 1974; Danner, 1955; 
Hyde, J.E., 19lla 
Mohican State Park, general geology: Ver Steeg, 1936b 
Molding sand: Bownocker, 1923 
Monroe County: See also Coal; Oil and gas; Pennsylvanian; Permian 
Coal: Bownocker, 1917a, 1926b, 1929; Brant, 1960a; DeBrosse, 
1957; DeLong, 1955; Denton, 1960; Smith, W. H., 
1952a 
Coal, low-sulfur: Struble, 1971 
Core tests: Wertman, 1959 
Drainage changes: Tight, W. G., 1900a 
Dunkard series: Stauffer, 1920 
Economic geology: Condit, 1923 
Field guide: Cross, A. T., 1950c 
Gas analyses: Moore, B. J., 1968 
General geology: Andrews, 1874a; Arkle, 1950a, 1950b, 1953 
Geomorphology: Ver Steeg, 1944b 
Ground water: Schmidt, James J., 1959b, 1959f; Walker, A. C., 
1962j, 1962k 
Landslide: Hubbard, G.D., 1908c 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas 
General: Bownocker, 1903a 
Pore space in sands: Melcher, 1921 
Production from Ohio shale: Fenstermaker, 1969 
Structure of Berea oil sand: Condit, 1916a, 1916b 
Paleo botany 
Carboniferous tree: Herzer, 1893a 
Charophyta: Peck, R. E., 1963 
Paleontology, vertebrate 
Amphibian: Beerbower, 1963 
Pelycosaur: Stephens, J. J., 1964 
Permian: Hlavin, 1971 
Tetrapod: Moran, W. E., 1952 
Pennsylvanian 
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Conemaugh formation: Condit, 1912b 
Monongahela series: Stout, 1954 
Pennsylvanian-Permian, Monongahela and Dunkard rocks: Cross, 
A. T., 1948 
Soil and soil map: Smith, T. R., 1958c 
Strip-mine overburden: Limstrom, 195 lb 
Structure: Erickson, T. D., 1959 
Water resources: Stout, 1943 
Montgomery County: See also Glacial geology; Ordovician; Silurian 
Aeromagnetic map: Philbin, 1965 
Bedrock surface: Norris, 1951 
Building stone: Bownocker, 1915 
Buried forest: Locke, J., 1843a 
Drainage systems: Norris, 1948b 
Environmental planning: Wagner, R. A., 1974 
Field guide: Horvath, 1967a; Smyth, 1955; Spieker, A. M., 1961; 
Swinnerton, A. C., 1928 
Floodplains: McCormack, 1971 
General geology: Foerste, 1915; Norris, 1948a; Orton, 187 la 
Geologic map: Gray, H. H., 1972 
Glacial geology: Durrell, 1961; Flint, Richard F., 1951; Forsyth, 
1961b; Reichert, 1935; Scheffel, 1908; Wright, F. M., 
1970 
Glacial map: Gray, H. H., 1972 
Great Miami River, time of travel of water: Bauer, 1968 
Ground water: Bernhagen, 1945; Cross, W. P., 1964c; Dames & 
Moore, 1972; Norris, 1959b, 1966a; Spieker, A. M., 
1961, 1962, 1968a, 1968c;VanTuyl, 1947a;Walker, 
A. C., 1960d, 1960e, 1960f, 1960h, 196lb; Walton, 
1962 
Ground-water temperature: Norris, 1962a, 1962b 
Landslopes: White, J. F., 1966 
Limestone: Orton, Jr., 1906; Stout, 1941 
Mercury in Dayton area: Ritter, 1974 
Meteorite: Kalinowski, 1972 
Ordovician, Elkhorn formation: Lindner, 1951 
Paleontology 
Brachiopods: Steele, John, 1969; Ulrich, E. 0., 1936; 
Foerste, 1885 
Conodonts: Rexroad, 1967 
Ordovician: Foerste, 1909d 
Silurian: Meek, 1872c 
Stromatoporoids: Galloway, J. J., 1961 
Trilobite: Whittington, 1965 
Peat below drift: Orton, 1870 
Radiocarbon dating: Flint, Richard F., 1951; Libby, 1951; Suess, 
1954 
Sand and gravel: Scheffel, 1908 
Sedimentation in Germantown reservoir: Lane, E. W., 1940 
Seismic refraction study: Watkins, J. S., 1964a, 1971 
Silurian, Brassfield limestone: Hoover, K. V., 1963b; Pennell, 
1952; Rexroad, 1967 
Soil and soil map: Davis, P. E., 1969; Ohio Division of Lands and 
Soil, 196lh, 1969a; Powell, K. L., 1970 
Structure: Kantrowitz, 1959 
Water resources: Norris, l948a; Ohio Division of Water, 1964; 
Stout, 1943; U.S. Geological Survey, 1963a 
Morgan County: See also Oil and gas; Pennsylvanian 
Berea sand map: Pepper, l 944a 
Brines: Root, W. J., 1888 
Coal: Bownocker, 1917a, 1926b, 1929; Brant, 1954b, 1956a, 
1960a; Brown, C. N., 1884; DeBrosse, 1957; DeLong, 
1955; Denton, 1960; Orton, 1884b; Smith, W. H., 
1952a;White, G. W., 1947d 
Coal analyses: Dean, E. S., 1949 
Coal, low-sulfur: Struble, 1971 
Devil's Tea Table: True, 1896 
Drainage changes: Tight, W. G., 1900a 
General geology: Andrews, 1873a; Bartlett, 1950; Hildreth, 
1828, 1834;Norling, 1957, 1958 
Geologic map: Bartlett, 1950; Norling, 1957, 1958 
Ground water: Walker, A. C., 1958c, 1958d, 1962h 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas: Bownocker, 1901, 1903a, 1910; Magbee, 1954 
Oil fields, shallow: Ball Associates, 1965 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology, invertebrate, brachiopods: Sturgeon, 1968 
Paleontology, vertebrate, fossil tracks: Carman, 1927b; Patter· 
son, R. P., 1971 
Pennsylvanian 
Ames limestone: Bjurstrom, 1960 
Cambridge limestone: Kozusko, 1968 
Conemaugh formation: Condit, 1912b 
Connellsville sandstone: Fassett, 1964 
Gaysport and Skelley limestones: Baker, H., 1967 
Silurian, Clinton sandstone, petrography: Msek, 1973 
Strip-mine overburden: Limstrom, 195 lb 
Structure: Erickson, T. D., 1959 
Water resources: Ohio Division of Water, l966a, 1968; Stout, 
1943 
Morrow County: See also Devonian; Glacial geology; Mississippian; 
Oil and gas 
Aeromagnetic map: Philbin, 1965 
Bog ore: Stout, l 940b 
Building stone: Bownocker, 1915 
Buried valley: Norris, 196lb 
Cambrian (see also Oil and gas under Morrow County), stratig· 
raphy controlling oil accumulation: Dolly, 1969, 
1972 
Drainage changes: White, G. W., 1934c 
Economic geology: Hall, J. F., 1956 
Gas analyses: Miller, R. D., 1964; Moore, B. J., 1966a, 1966b 
General geology and geologic map: Hall, J. F., 1956; Winchell, N. 
H., 1874a 
Geology of sub-Eden rocks: Wharton, 1964 
Glacial deposits: Lord, R. C., 1932; White, G. W., l 935b 
Glacial geology and glacial map: White, G. W., 1933 
Ground water: Pree, 1962h, 1962m; Schmidt, James J., 1960c, 
1960d 
Oil and gas: Adams, J., 1964; Becker, L. E., 1968; Burgess, 
1963b; Calvert, 1964a, 1964d, 1964h, 1964i; Dolly, 
1969, 1972; Fenstermaker, 1969; Ferris, 1964; 
Hiestand, 1966; Kah, 1964; McCarthy, 1964; Nichols, 
J. H., 1964; Oil and Gas Journal, 1964; Sitler, G. F., 
Jr., 1964b; Stanton, E. C., 1966; Sutton, E., 1965; 
Wharton, 1964 
Soil and soil map: Ohio Division of Lands and Soil, 1963d 
Subsurface geology: Richtmyer, 1965; Whiting, 1965 
Sub-Trenton rocks, cross section: Calvert, l 963c, 1964b 
Water pollution by oil-field brine: Boster, 1967; Pettyjohn 1971; 
Shaw, J.E., 1966 
Water quality, Whetstone Creek, indicated by benthic macro· 
invertebrates: Olive, 197 3 
Water resources: Ohio Division of Water, 1963, 1968; Pree, 
1962b; Stout, 1943 
Moscow quadrangle, geologic map: Luft, 1973 
Mount Sterling quadrangle, glacial geology: Kelly, 1937 
Mount Vernon, floods: Edelen, 1961 
Municipal water supplies: Frost, 1959a; Rudnick, 1962; Schneider, 
W. J., 1968 
Museums 
Paleontological collections, University of Cincinnati: Caster, 
1942a 
Type fossils in Harvard Museum of Comparative Zoology: Rolfe, 
1963 
Type fossils in Orton Museum, Ohio State University: Marple, 
1964; Morningstar, 1924; Stewart, G. A., 1930b 
Type fossils in University of Cincinnati museum: Chappars, 
1936; Hansman, 1962 
Muskingum County: See also Oil and gas; Pennsylvanian 
Berea sand map: Pepper, l 944a 
Cement plant: Bergstrom, J. H., 1965a 
Cement raw material, Maxville limestone: Bates, R. L., 1966 
Clay mineralogy, Lower Kittanning underclay: Calmer, 1971 
Clays and coals: Wheeler, B., 1889 
Clays of coal formations: Stout, 1923 
"Clinton" sand: O'Rourke, 1919 
Coal: Andrews, 1871c; Bownocker, 1917a, 1929; Brant, 1954b, 
1956a, 1960a; Brown, C. N., 1884; DeBrosse, 1957; 
DeLong, 1955, 1957; Granchi, 1958; Lesquereux, 
1854a; Orton, 1884b; Smith, W. H., 1952a; White, G. 
W., 1947d; Whittlesey, 1879c 
Coal, sulfur in: Walker, F. E., 1966 
Drainage changes: Davis, H.J., 1899; Tight, W. G., 1894a 
Economic geology: Foster, John Wells, 1838 
Field guide: Frank, 1969; Graham, C. E., 1969; C. L. Herrick 
Geology Society, 1969; Ohio Division of Geological 
Survey, 1966; Prosser, C. S., 1910; Smyth, 1955 
Flint Ridge: Crawford, B. J., 1967; DeLong, 1972; Mark, 1916; 
Michell, 1943; Turkopp, 1915 
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Floods at Zanesville: Edelen, 1964b 
Gas analyses: Moore, B. J ., 1966a, 1966b 
General geology: Andrews, 1873a; Hildreth, 1828, 1834, 1837; 
Mix, 1918; Stevenson, J. J., 1878; Stout, 1918; 
Thomas, D., 1970 
Geologic map: Stout, 1918 
Glacial geology: Jones, R. L., 1959; Patton, L. T., 1925; Reut· 
inger, 194la; White, G. W., 1939a 
Ground water: Schmidt, James J., 1962g, 1962h; Van Tuyl, 
1947a;Walker, A. C., 1962g, 1962h, 1962i, 1962j 
Landslide: Mitchell, R.H., 1941 
Limestone mine: Bergstrom, J. H., 1965b 
Limestone resources, general: Lamborn, R. E., 1951; Orton, Jr., 
1906 
Limestone resources, Maxville limestone: Bruce, L. G., 1974 
Mass movement: Mitchell, R. H., 1940 
Meteorites: Andrews, 1860b; Kalinowski, 1972; Shepard, C. U., 
1860; Smith, J. L., 1861 
Mississippian, Maxville limestone 
General: Andrews, 187le; Bowen, C.H., 1954b; Friedman, 
1952, 1956; Lamb, 1916; Lamborn, R. E., 1945; 
Morse, W. C., 1910; Scatterday, 1963 
Physical properties: Blair, 1956 
Resources: Bates, R. L., 1966; Bruce, L. G., 1974 
Mississippian-Pennsylvanian unconformity: Danner, 1955 
Molding sand: Bownocker, 1923 
Oil and gas: Bownocker, 1903a, 1910; Cummins, 193la; Ruley, 
1970; Swain, J. F., 1950 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleomagnetism, Jonathan Creek formation: Careaga, 1971 
Paleontology, invertebrate 
Brachiopods: Sturgeon, 1968 
Bryozoa: Foerste, 1887 
Crinoids: Burke, J. J., 1970; Kirk, 1940 
Foraminifera: Marple, 1955b; Smyth, 195 la, 1957; Thomp-
son, M. L., 1936 
Gastropods: Sturgeon, 1964a, 1964b 
Maxville limestone fauna: Morse, W. C., 1911 
Ostracods: Marple, 195 2 
Pottsville fauna: Morningstar, 1922b 
Paleontology, vertebrate 
Fossil elephant: Foster, John Wells, 1857; Wyman, 1857a 
General: Hildreth, 1837 
Pennsylvanian 
Ames and Cambridge limestones: Bradley, J.E., 1964 
Conemaugh formation: Condit, 1912b 
Mercer limestone: Mark, 1910, 1911 
Monongahela series: Stout, 1954 
Portersville member: Laird, 1937 
Sand and gravel: Bownocker, 1918 
Sedimentation in artificial lake: Mitchell, R. H., 1937 
Soil and soil map: Phillips, S. W., 1925 
Strip-mine overburden: Limstrom, 1951b 
Structure: Erickson, T. D., 1959; Mix, 1918 
Water resources: Ohio Division of Water, 1968; Stout, 1943 
Muskingum River, manganese content: U.S. Geological Survey, 
1964b 
Muskingum River valley 
Chloride contamination: Williams, E. B., 1973 
Flood control: Huntington, 1938 
Floods: U.S. Geological Survey, 1964j; Youngquist, C. V., 1941 
General geology: Flynn, B. H., 1904 
Physiography: Ireland, 1941 
Pollution by salt: Rau, 1974 
Water resources: Flynn, B. H., 1904; U.S. Geological Survey, 
1965a 
Natural gas: See Oil and gas 
Natural gas, helium-bearing: Anderson, C. C., 1951; Boone, 1958 
Natural resources (see also specific natural resources): Leighton, 
1953; U.S. Department of the Interior, 1963 
Navarre quadrangle, oil and gas: Pepper, 1953a 
Nelson Ledges: Cochran, 1959; Farnsworth, C., 1957a; Pettit, 1954, 
1958; Ver Steeg, 1932a 
Neutron activation analysis, Lake Erie sediments: Zubkoff, 1970 
New Straitsville mine fire: Griffith, 1960 
Newark, floods: Edelen, 1959 
Newberry, John Strong, biography: Britton, 1893; Dawson, J. W., 
1893; Hollick, 1895; Kemp, J. F., 1893a, 1893b, 
1893c; Merrill, G. P., 1906, 1924; Orton, 1896a; 
Stevenson, J. J., 1893; Waller, 1943; White, C. A., 
1909 
New-Kanawha River system: Williams, L., 1935 
Nickel, Lake Erie sediments: Wolery, 1973 
Nickel, plating waste, Portage County: Surblis, 1971 
Noble County: See also Coal; Oil and gas; Pennsylvanian 
Bedrock geology, Caldwell North quadrangle: Smith, B. E., 1969 
Clay, Pennsylvanian: Smith, W. H., 1962 
Coal: Bownocker, 1917a; Brant, 1954b, 1956a, 1960a; Brown, 
C. N., 1884; DeBrosse, 1957; Delong, 1955; Denton, 
1960; Smith, W. H., 1952a; White, G. W., 1947d 
Coal analyses: Dean, E. S., 1949 
Coal, low-sulfur: Struble, 1971 
Drainage changes: Tight, W. G., 1900a 
Economic geology, Summerfield and Woodsfield quadrangles: 
Condit, 1923 
Field guide: Denton, 1961 
General geology: Andrews, 1874a 
Ground water: Schmidt, James J., 1959b; Walker, A. C., 1962h, 
1962j, 1962k 
Landslides: Savage, 1950, 195 la 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas: Bownocker, 1903a; Condit, 1916a, 1916b; Fenster-
maker, 1969; Minshall, 1888 
Oil fields, shallow: Ball Associates, 1965 
Paleontology, invertebrate 
Brachiopods: Sturgeon, 1968 
Cephalopods: Murphy, J. L., 1970a 
Paleontology, vertebrate, pelycosaur: Romer, 1961 
Pennsylvanian 
Conemaugh formation: Condit, 1912b 
Monongahela series: Stout, 1954 
Noble limestone: Murphy, J. L., 1967a, 1973a 
Permian, Dunkard series: Stauffer, 1920 
Strip-mine overburden: Limstrom, 195 lb 
Structure: Condit, 1916a, 1916b; Erickson, T. D., 1959 
Water resources: Stout, 1943 
North American geology, bibliography: Oarke, James, 1965; 
Hooker, 1952; King, R. R., 1955, 1956, 1957a, 
1957b, 1958, 1959, 1960, 1965; Nickles, 1923, 
1924, 1931; Thom, 1942, 1944, 1945, 1947, 1949, 
1950, 1951; U.S. Geological Survey, 1964f, 1966a, 
1966b, 1968a, 1969a, 1970g, 1970h, 1971d, 1972f, 
1973e 
North-central Ohio: See also under the counties of north-central 
Ohio 
Carbonate rocks: Keeler, 1941 
Floods of July 4-8, 1969: Mayo, 1971 
Glacial deposits 
End moraines: White, G. W., 1939b 
Overridden recessional moraines: Totten, 1969a, 1969b 
Wisconsinan-lllinoian boundazy: White, G. W., 1934b 
Mississippian, Black Hand formation: Lord, R. C., 1936 
Postglacial forest sequence: Potter, L. D., 1946, 194 7 
Northeastern Ohio: See also under the counties of northeastern Ohio 
Clay: Newberry, 1871c 
Coal: Lesquereux, 1854a; Newberry, 187lc 
Correlation: Ver Wiebe, 1917b;Whittlesey, 1851a 
Devonian, Chagrin formation: Chadwick, 1925 
Devonian System: Szmuc, 1970a 
Devonian-Mississippian: Flessa, 1973; Meyers, D., 1967; Prosser, 
C. S., 1912b 
Drainage changes: Chamberlin, T. C., 1894a; Coffey, 1930; 
Focke, 1928 
Economic geology: Newberry, 1857a 
Field guide: Banks, 1970b; Coogan, 1974; Gardner, 1974; Heim-
lich, 1974a, 1974b; White, G. W., 1952a 
Floods: Bar-Kochba, 1972 
General geology: Banks, 1970a, 1970b; Ohio Department of 
Natural Resources, 1972 
Glacial deposits 
Classification: White, G. W., 1960 
Correlation of tills: Shepps, 1952, 1953;White, G. W., 1973b 
Field guide: White, G. W., 1952a 
General: White, G. W., 1957, 1968a, 1969a 
Leaching: MacClintock, 1954 
Microfabrics: Sitler, R. F., 1955b 
Mineralogy: Droste, 1956a, 1956c; Gross, 1971; Heath, C. P. 
M., 1963 
Multiple tills: White, G. W., 1962 
Oriented thin sections: Sitler, R. F., 1968 
Petrography: Sitler, R. F., 1955a, 1957, 1963 
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Pre-Late Wisconsinan drifts: White, G. W., 1968d 
Quartz-feldspar ratios: Totten, 1960 
Size analysis of tills: Shepps, 1958 
Thickness of Wisconsinan tills: White, G. W., 1969b, 1971b 
Weathering: Sitler, R. F., 1969 
Glacial geology, general: Miller, B. B., 1970a; White, G. W., 
1934a, 195lb 
Gold, geochemical reconnaissance: Seeland, 1973 
Ground water, Pottsville formation: Sedam, 1973 
History of geology: Hall, J. F., 1970 
Hydrogeology, Berea and Cussewago sandstones: Rau, 1969a 
Hydrogeology, fresh-water marsh: Otterson, 1974a, 1974b 
Iron ore: Newberry, 187 lc 
Loess deposits: White, G. W., 1968e 
Mississippian 
Berea sandstone: Cushing, H.P., 1888; de Witt, 1951 
Correlations: Lesley, 1875; Ver Wiebe, 1917a 
General: Schiner, 1972; Szmuc, 1970b 
Oil and gas 
Berea sand map: Demarest, 1946 
Clinton sand: Gurley, J., 1963; Knight, W. V., 1968, 1969 
General: Linn, 1962 
Ohio shale: Orton, 1888e 
Paleocurrent analysis, Chagrin, Cleveland, Bedford, and Berea 
formations: Lewis, T. L., 1968 
Paleontology, brachiopods: Greiner, 1957 
Paleontology, conodonts: Merrill, G. K., 1974 
Palynology, Mississippian: Eames, 197 4 
Pennsylvanian 
Correlations: Lesley, 1875 
General: Rau, 1970a; Whittlesey, 1872c 
Sharon conglomerate: Coogan, 1974; Fuller, J. 0., 1950b, 
1950c, 1955; Heimlich, 1970; Mrakovich, 1969a, 
1969b, 1974 
Salt deposits: Bownocker, 1905; Fergusson, 1968; Heimlich, 
1974b; Oinonen, 1965; Phalen, 1917 
Sedimentation, Lower Silurian and Cambra-Ordovician: Linn, 
1960 
Silurian 
Salina group: Claypole, 1895f; Rickard, 1969b 
Upper Niagaran and Cayugan stratigraphy: Ulteig, 1963a, 
1963b, 1964 
Soil, Canfield silt loam: Miller, F. P., 1971 
Soil-group boundaries influenced by glacial stages: White, G. W., 
1950 
Structure: Decker, 1920 
Tills: White, G. W., 1952c 
Water plan: Ohio Department of Natural Resources, 1972 
Water resources: U.S. Geological Survey, 1964a, 1968c 
Zircons from Sharon conglomerate: Shotwell, 1974 
Northern Ohio: See also under the counties of northern Ohio 
Artifacts from Pleistocene lake beaches: Smith, A.G., 1953 
Beach ridges: Copelan, 1961c; Leverett, 1939a 
Climate, postglacial: Sears, 1930b 
Cross section: Pepper, 1953b 
Devonian, Columbus limestone: Stauffer, 1957 
Devonian shales: Kindle, 1912 
Engineering geology, Ohio Turnpike: Kauer, 1956 
Firelands, general geology: Niles, J. H., 1866 
Glacial geology: Zumberge, 1960 
Ground water: U.S. Geological Survey, 1970c, 1971c 
lllites from shales: Nelson, B. W., 1956 
Lime production: Orton, 1888g 
Mineralogy, pre-Berea rocks: Nelson, B. W., 1955a, 1955b 
Mississippian, Cuyahoga formation: Barclay, 1968 
Mississippian unconformities: Lamb, 1914 
Mississippian, Waverly group: Cooper, W. F., 1890; Morse, W. C., 
1912 
Oil and gas, Berea sand map: de Witt, 1949; Pepper, 1945b 
Paleontology, conodonts: Hass, 1947 
Salina salt basin, rim collapse: Landes, 1948 
Sand and gravel: Smith, W. H., 1949 
Sandusky River floods: U.S. Army, Corps of Engineers, 1962 
Silurian-Devonian, Monroe formation: Grabau, 1910 
Structure: Pepper, 1953b 
Surface-water quality: U.S. Geological Survey, 1962f, 1964k, 
1965b, 1965c, 1968e, 1968f, 1969e, 1970f, 1970i, 
1973f, 1974f 
Surface-water supply: U.S. Geological Survey, 195 lc, 1952b, 
1953c, 1954e, 1955b, 1957b, 1957d, 1958a, 1958c, 
1959c, 1960b, 1960d, 196lc, 1964i, 197lg 
Northwestern Ohio: See also under the counties of northwestern 
Ohio 
Black Swamp: Offutt, 1967 
Cambrian and Ordovician rocks: Cohee, 1948 
Carbonate rocks, correlation: Norris, 1969a; U.S. Geological Sur-
vey, 1969c 
Devonian 
Detroit River group: Cunningham, F. F., Jr., 1972; Fager-
strom, 1966 
Dundee limestone: Stith, 1972 
General: Rogers, W. B., 1842; Sanford, B. V., 1968; Shaver, 
1971 
Subsurface rocks: Janssens, 1969a, 1970b 
Sylvania sandstone, quartz grains: Bennett, T. W., 1963 
Dolostone textures: Jackson, J. A., 1968 
Drainage changes: Gilbert, G. K., 187 ld 
Fluorite: Swemba, 1974; Wort, R. G., 1974 
General geology: Schultz, T. R., 1972 
Geologic history: Cohee, 1965; Fisher, J. H., 1969; H. H. Har-
desty and Co., 1883; Janssens, 1974b 
Glacial geology: Forsyth, 1965f, 1973; Winchell, N. H., 1873b 
Ground water: Norris, 1971a, 1971b; Rowland, 1969, 1970 
Mineral collecting: Green, R., 1970a 
Minerals: Strogonoff, 1966 
Oil and gas: Orton, 1886e, 1888c; Tait, 1940; Vary, 1968 
Paleontology 
Corals: Stumm, 1967b, 1968b, 1968c 
Middle Devonian: Stumm, 1967d 
Phyllocarid crustaceans: Stumm, 1969b 
Stromatoporoids: Keller, P. H., 1963 
Trilobites: Stumm, 1965, 1967c 
Plant distribution related to geology: Stuckey, 1971 
Shallow bedrock areas: Stith, 1973a 
Silurian 
General: Rogers, W. B., 1842; Shaver, 1971 
Lockport-Salina fades changes: Janssens, 1974a 
Monroe group: Lane, A. C., 1908 
Niagara-Salina relationship: Briggs, L. I., Jr., 1974 
Upper Silurian rocks: Janssens, 1971 
Soil: McCormack, 1969; Wilding, 1964 
Structure: Janssens, 1974b; Shaver, 1974 
Trace elements in sediments: Oddo, 1971 
Trace elements in water: Hayes, L. R., 1973; Hines, 1974 
Water development plan: Burgess and Niple, 1967 
Water exploration by geophysical methods: MacCary, 1971 
Nuclear power-plant site, hydrogeology: Palombo, 1974 
Oak Openings: Shearer, 1951 
Oberlin quadrangle, beach ridges: Carney, 191 Ob, l 916a 
Octa quadrangle, glacial geology: Kelly, 1937 
Ohio Caverns (see also under Caves): Bassett, W. A., 1962 
Ohio Division of Lands and Soil: Gilfillan, 1957b 
Ohio Division of Shore Erosion: Kugel, 1952a 
Ohio Geological Survey 
Activities: Brant, 1956b; Cady, 1954; Kah, 1960; Klein, 1953; 
Melvin, J. H., 1952a; Smith, W. H., 1952b 
Aids for highway engineers: Hyland, 1954 
Annual reports: Mather, W.W., 1838a, 1838b, 1838c; Melvin, J. 
H., 1950a, 1951, 1952b, 1953; Ohio Department of 
Natural Resources, 1961, 1962, 1963, 1964, 1965; 
Ohio Division of Geological Survey, 1954; Orton, 
1890a 
Chemical department: Lord, N. W., 1884b 
Duties: Melvin, J. H., 1950b, 1950c 
History: Canfield, 1859; Copelan, 1961a; Hayes, C. W., 1911; 
Hildreth, 1836c; Meisel, 1926; Mendenhall, T. C., 
1922; Merrill, G. P., 1906, 1920, 1924; Newberry, 
1873a; Ohio General Assembly, 1835, 1836, 1837, 
1870; Orton, l893a, 1894; Orton, Jr., 1903; Prosser, 
C. S., 1906; Riddell, 1836b; Stoddard, P. W., 1929; 
Whittlesey, l872c, 1873a, 1877a, 1879a, 1885 
Orton Hall, moving from: Copelan, 1962 
Reports of Progress: Newberry, 1870c, 187lb, 1872a 
Review of Volume VII: Penrose, 1895 
Services available to oil and gas industry: Shearrow, 1959d 
Subsurface data in files: Calvert, 1962a; Safford, F. B., 1969; 
Shearrow, 1956 
Ohio geology, bibliography: Condit, 1916c; Derby, 1906; Smyth, 
1963, 1969, 1972; Watkins, D. G., 1953b 
Ohio-Michigan boundary: Sherman, 1916 
Ohio plane coordinate system: Taylor, J. I., 1963 
Ohio River 
Drainage changes: Lamb, 1932; Westgate, 1893 
INDEX 
Engineering geology for flood control and navigation structures: 
Barnett, R. E., 1961 
Flood forecast: Moseley, 1939 
Floods: Beaber, 1965; Grover, 1938; U.S. Geological Survey, 
1964c 
History: Carlston, 1962; Fowke, 1925, 1933; James, J. F., 
189lb; Janssen, 1952; Tight, W. G., 1898, 1903; 
Wright, G. F., 1894b 
Streamflow: Steacy, 1961 
Ohio River valley 
Floods: Speer, 1965 
Geomorphology: Carlston, 1957, 1962; Ray, L. L., 1974; Wayne, 
1952 
Ground water: Bloyd, 1974; Deutsch, 1967 
Surface-water supply: U.S. Geological Survey, 1951b, 1952a, 
1953b, 1954c, 1954d, 1955a, 1956, 1957a, 1957c, 
1958b, 1959b, 1960a, 1960c, 1961b, 1964h, 197la, 
197le, 1971f, 1972e 
Terraces: Wright, G. F., 1893a 
Ohio shale: See also under Devonian 
Mineralogy: Bates, T. F., 1958 
Source of oil and gas: Orton, 1888e 
Ohio State University 
Engineering Experiment Station, mineral research: Bowen, C. H., 
1954a 
Field course in geology: Lamb, 1905; Mead, 1903 
History of Department of Geology: Spieker, E. M., 1969 
Mineralogy Department: McConnell, 1955 
Orton Library malacological resources: Brown, R., 1974 
Teaching earth science: Hassard, 1969; Mayer, V. J., 1970 
Ohio Turnpike, engineering geology: Kauer, 1956 
Ohio Turnpike, western half, field guide and general geology: Ruch-
Hirzel, 1970 
Oil and gas 
Accumulation related to structure: Andrews, 1861, 1866; Bil-
lingsley, 1934; Bownocker, 19llb; Burgess, 1962; 
Carman, 1934; Cottingham, 1926, 1927; Dolly, 1969; 
Evans, E. W., 1864; Lesley, 1886; Lockett, 1927; 
Miller, E. W., 1943; Orton, 1886a, 1886c, 1888b, 
1889b; Russell, 1926;Woodward, H.P., 1964 
Allen County: Sutton, R., 1886 
Analyses: Kerr, T. H., 1948a 
Appalachian basin: Ashley, 1938a; de Witt, 1974; Fettke, 1952a; 
Fuller, M. L., 1917; Ingham, 1971; Linn, 1956; 
Rough, 1970; Russell, 1972; Taylor, N. W., 1962; 
Weaver, 1972a, 1972b; Woodward, H.P., 1956 
Ashland County: Bownocker, 1910 
Ashtabula County: Grunau, 1961; Linn, 1959, 1962 
Athens County: Bownocker, 1901, 1910; Pepper, 1944a; Stur-
geon, 1958 
Belmont County: Griswold, 1908 
Berea sand: See also under Mississippian 
Cadiz quadrangle: Condit, 1914; Griswold, 1902 
Eastern Ohio: Orton, 1888d; Rittenhouse, 1946; Whieldon, 
1965a 
Flushing quadrangle: Griswold, 1908 
General: Calvert, 1960; Ohio Division of Geological Survey, 
1952; Orton, 1886a, 1890a 
Lithology: Panyity, 1918 
Northeastern Ohio: Demarest, 1946 
Northern Ohio: de Witt, 1949; Pepper, 1945b 
Permeability: Mungan, 1965 
Perry County: Alkire, l952a 
Pore space: Melcher, A. F., 1921, 1924 
Southeastern Ohio: Pepper, 1944a, 1944b, 1945a, 1947a, 
1948 
Southern Ohio: Pepper, 1946 
Summerfield quadrangle: Condit, 1916a 
Washington County: Whieldon, 1965b 
Wayne County: Ver Steeg, 1940b 
Woodsfield quadrangle: Condit, 1916b 
Bibliography: Alkire, 195lb, 1951d; Dean, E. S., 195l;Postley, 
1938 
Big lnjun sand: Melcher, A. F., 1921; Whieldon, 1965a, 1966a 
Bituminous rock: Ball Associates, 1965 
Burning gas well: Hough, F. B., 1845 
Butler County: James, J. F., 1887b 
Cable-tool drilling: Shafer, 1961 
Cadiz quadrangle: Condit, 1914; Griswold, 1902 
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Cambrian: Burgess, 1962, 1963a, 1963b; Calvert, 1960, 1964i; 
Dolly, 1969, 1972; McCaslin, J.C., 1961; Pounder, 
1964; Shearrow, 1959c; Sitler, G. F., Jr., 1963, 
1964b 
Cambro-Ordovician: Adams, J., 1964; Calvert, 1964a, 1964f, 
1964g, 1964h; Cohee, 1945; Ferris, 1964; Henning-
ton, 1973; Janssens, 1972, 1973; McCarthy, 1964; 
Mershon, 1964; Ohio Division of Geological Survey, 
196la; Oil and Gas Journal, 1964, 1974; Shearrow, 
1965; Sitler, G. F., Jr., 1962, 1964a; Sutton, E., 1965 
Carroll County: Condit, 1914; Griswold, 1902;Whieldon, 1965a 
Central Ohio: Dolly, 1969, 1972; Mershon, 1964 
Cincinnati arch province: Buehner, 1971; Lockett, 1938, 1968; 
Patton, J.B., 1969 
"Clinton" sand 
Canton pool: Belden, 1952 
Canton quadrangle: Pepper, 1953a 
Carbon Hill west pool: Whieldon, 1966b 
Central Ohio: Ross, H. N., 1942 
Coshocton County: O'Rourke, 1919 
Deposition: Swain, J. F., 194 7 
Dover quadrangle: Pepper, l 953a 
Drilling methods: Slider, 1949, 1952 
S.S. Fry south field: Locke, C. D., 1967 
Gas: Denman, 1942; Gurley, J., 1963; Gustafson, 1936 
Gas repressuring: Coburn, 1961; Johnson, B. G., 1961 
General: Bownocker, 1910, 191lb; Calvert, 1960; Channas, 
1970; Krueger, 1974; Lockett, 1924, 1949; Orton, 
1888i, 1890a; Russell, 1926 
Hocking County: Schrider, 1968 
Hydraulic fracturing: Abraham, 1956; McCaffrey, 1958; 
Wright, J.C., 1959 
Knox County: Oil and Gas Journal, 1965 
Lensing sands: O'Rourke, 1941 b 
Licking County: O'Rourke, 1919 
Logan field: Boley, 1965 
Lorain County: Hubbard, G.D., 1913a 
Massillon quadrangle: Pepper, 1953a 
Moreland pool: Mutter, 1963 
Muskingum County: O'Rourke, 1919 
Navarre quadrangle: Pepper, 1953a 
Northeastern Ohio: Knight, W. V., 1968, 1969 
Perry County: Alkire, 1952a 
Vinton County: Panyity, 1917 
Water flooding: Boley, 1965; Henney, 1960; Johnson, H. R., 
1963; Slider, 1961, 1962 
Wayne County: Bonine, 1915; Ver Steeg, 1940b 
Columbiana County: Galey, 1948; Stout, 1924; Whieldon, l 965a 
Core tests: Wertman, 1959 
Coming grade crude oil, evaluation: Smith, E. E., 1953 
Coshocton County: Bownocker, 1910; Lamborn, R. E., 1954 
Crawford County: Hall, J. F., 1956 
Cuyahoga County: Bownocker, 1910; Cushing, H.P., 1931 
Deep drilling: Bond, D. C., 197la; Ebright, 1970; Everhart, G. 
M., 1953; Oil and Gas Journal, 1969; Owens, 1967; 
Shearrow, 1959c, 1959e 
Density and porosity of core samples: Slagle, 1967 
Developments: Alkire, 195 la, 1951 b, 195 lc, 1952b, 1953, 
1954, 1955, 1956, 1957, 1958, 1959, 1960, 1961, 
1962, 1963; American Association of Petroleum 
Geologists; American Institute of Mining and Metal-
lurgical Engineers; Bownocker, 1925; Calvert, 1961, 
1962c, 1963a, 1963d, 1964a, 1964d, 1964e, 1964j; 
Conner, 1969, 1970, 1971; Crump, 1974; DeBrosse, 
1972; Fenstermaker, 1969; International Oil Scouts 
Association; Johnson, A. W., 1965; Lockett, l 948a; 
Lytle, 1973, 1974; Norling, 1965, 1966, 1967, 1968; 
Ohio Department of Industrial Relations; Ohio Divi-
sion of Geological Survey, 1950, 196lb, 1962; Orton, 
1885a, 1886a; Shearrow, 1957a, 1957c, 1958, 
1959b, 1960; U.S. Bureau of Mines; Wilson, J. C., 
1953, 1954, 1955 
Devonian: Dennison, 1971 
Drilling methods: Alkire, 1954; Johnson, B. G., 1959; Newell, 
1888; Robey, 1958; Slider, 1949, 1952 
Drilling regulations: Donnan, 1957; Wilson, J.C., 1951 
Eastern Ohio: Ashley, 1938a; Billingsley, 1934; Fuller, M. L., 
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1917; Gardner, F. J., 1959; Lockett, 1927; Ritten-
house, 1946 
Exploration 
Delta systems: Fisher, W. L., 1969 
Reefs: Oil and Gas Journal, 1956 
Trempealeau: Bashe, 1967; Webb, E. J., 1969b 
Trends in Appalachian basin: Weaver, 1972c 
Using geophysics: Rummerfield, 1971 
Explosion underground: Claypole, 1888b 
Fairfield County: Bownocker, 1903b, 1910, 1911b 
Fields and pools 
Barnesville: Bownocker, 1903a; Orton, 1890a 
Belden (or Grafton): Ohio Division of Geological Survey, 
1952 
Birmingham-Erie: Kinzelman, 1968 
Blue Rock-Salt Creek: Swain, J. F., 1950 
Bowling Green: Orton, 1886a 
Bremen: Bownocker, 1910, 191lb 
Buck Run: Bownocker, 1903a 
Cadiz: Bownocker, 1903a; Orton, 1890a 
Cambridge: Lockett, 1937; Orton, 1890a 
Canton: Belden, 1952 
Carbon Hill west: Whieldon, 1966b 
Chatham: DeBrosse, 1967 
Chesterhill: Bownocker, 1903a 
Cleveland: Bownocker, 1916a, 1916b; Rogers, G. S., 1917; 
Van Horn, F. R., 1915, 1917 
Corning: Bownocker, 1901; Kerr, T. H., 1949 
Cow Run: Bownocker, 1903a 
Denmark: Hiestand, 1966; Wharton, 1964 
East Canton: Schrider, 1970 
Findlay: Orton, 1886a, 1889b, 1890a 
Frequency distribution: Griffiths, 1963 
S.S. Fry south: Locke, C. D., 1967 
Graysville: Bownocker, 1903a 
Homer: Bownocker, 1903a 
Jackson Ridge: Bownocker, 1903a 
Lima-Indiana: Bownocker, 1917b; Carman, 1934; Halbouty, 
1968; Landes, 1946; Ley, 1935; Orton, 1886a, 
1889b, 1890a; Tait, 1940; Ver Wiebe, 1929 
Logan: Boley, 1965; Johnson, H. R., 1963 
Lower Newport: Whieldon, 1965b 
Macksburg: Bownocker, 1903a; Minshall, 1888 
Map: Alkire, 1948; Ohio Division of Geological Survey, 
1960; Vlissides, 1964 
Mayfield: Rothrock, 1949 
Mecca: Ohio Division of Geological Survey, 1952 
Moores Junction: Bownocker, 1903a 
Moose Ridge: Bownocker, 1903a 
Moreland: Multer, 1963 
Neff: Ohio Division of Geological Survey, 1952 
Newells Run: Bownocker, 1903a 
North Logan: U.S. Bureau of Mines, 1962 
Pittsfield: Burroughs, 1913b 
St. Marys: Bownocker, 1903a 
Scio: Bownocker, 1903a 
Sisterville: Bownocker, 1903a 
Sugar Grove: Bownocker, 1903a 
Temperanceville: Bownocker, 1903a 
Trenton: Bownocker, 1903a 
Whitacre: Bownocker, 1903a 
Wingett Run: Whieldon, 1966a 
Wooster: Bonine, 1915 
Flushing quadrangle: Griswold, 1908 
Gallia County: Bownocker, 1910; Pepper, 1944a 
Gas 
Analyses: Cardwell, 1970a, 1970b, 1971, 1972, 1973; Miller, 
R. D., 1964, 1965; Moore, B. J., 1966a, 1966b, 1967, 
1968 
Appalachian basin: Roth, E. E., 1968 
Central Ohio fields: Bownocker, 1903b 
Cincinnati arch province: Lockett, 1968 
Depletion: Bownocker, 1919 
Future: Claypole, 1888a 
General: Bownocker, 1916a; Cottingham, 1947; McMillin, 
1885; Orton, 1889d; Stout, 1935 
History of production: Cottingham, 194 7 
Michigan basin: Vary, 1968 
Producing horizons: Bownocker, l 909a 
Production statistics: Colby, 1952 
Record well, Wayne County: Oil and Gas Journal, 1962 
Rock pressure in Trenton limestone: Orton, 1890b, 1890d 
Underground storage: Overbey, l 974;Schmidt, J. J ., 194 7,1954 
Utilization: Orton, l 890a 
Wells: Newberry, 187le, 1873e; Orton, 1884e 
General: Andrews, 1861, 1866; Bates, R. L., 1954; Bownocker, 
1902, 1903a, 1916a, 1917b, 192la; Day, D. T., 
1922; Hildreth, 1838; Landes, 1970; Melvin, J. H., 
1948; Newberry, 1860; Ohio Division of Geological 
Survey, 1958, 1959; O'Rourke, 1948, 1950; Orton, 
1886a, 1886c, 1888a, 1889d; Rich, J. L., 1935a; 
Rogers, H. D., 1860; Stout, 1935; Watkins, D. G., 
1953a; Wright, A. J., 1953 
Geophysics in exploration: McCarthy, 1964 
Glacial drift as source: Orton, 1886a, 1888h 
Gravimetrics in exploration: Ferris, 1964 
Greenbrier formation: Rittenhouse, l 949a 
Guernsey County: Griswold, 1908; Lockett, 1937; Wakenight, 
1927 
Hancock County: Condit, 1913; Orton, 1885c 
Harrison County: Condit, 1914; Griswold, 1902, 1903, 1908; 
Whieldon, 1965a 
Helium-bearing natural gas: Rogers, G. S., 1921 
History of development: Alkire, 195lb, 1953; Bownocker, 
1916a, 192la; Carney, 1910c; Cissell, 1965; Cotting-
ham, 1951; Hubbert, 1966; Kerr, T. H., 1950;Miller, 
E. W., 1943; Minshall, 1888; Norling, 1970; Orton, 
1889b 
Hocking County: Boley, 1965; Bownocker, 1903b, 1910; Over-
bey, 1971; U.S. Bureau of Mines, 1962 
Holmes County: Bownocker, 1910; Lamborn, 1949 
Huron County: Mccaslin, J.C., 1966 
Hydraulic fracturing: Gilfillan, 1958a; Hubbard, D. C., 1961; 
Mahaffey, 1954a, 1954b, 1954c 
Jackson County: Bownocker, 1910 
Jefferson County: Condit, 1914; Griswold, 1902, 1903, 1907; 
Whieldon, 1965a 
Keener sand: Melcher, 1921; Whieldon, 1966a 
Knox County: Bownocker, 1903b, 1910, 1911b; Newberry, 
18 70a; Ohio Division of Geological Survey, 195 2; Oil 
and Gas Journal, 1965 
Knox dolomite: Dawson, T. A., 1967 
Lake Erie: Bulmer, E. G., 1972; Donnan, 1957, 1960, 1961; 
Gilfillan, 1961; Heise, 196 7; Helwig, 197 0; Inter-
national Lake Erie Water Pollution Board, 1969; 
Robertson, 1967 
Law: Cissell, 1965 
Lawrence County: Bownocker, 1910 
Licking County: Bownocker, 1903b, 1910 
Lithology of oil-producing formations: Rough, 197 0 
Lorain County: Bownocker, 1910; Burroughs, 1913b; Ohio Di-
vision of Geological Survey, 195 2 
Mahoning County: Whieldon, 1965a 
Map of oil and gas fields: Alkire, 1948; Ohio Division of Geologi-
cal Survey, 1960; Vlissides, 1964 
Marion County: Hall, J. F., 1956 
Medina County: Bownocker, 1910; Cushing H. P., 1931; Mc-
Caslin, J.C., 1961 
Medina sand: Swain, J. F., 1950 
Meigs County: Patchen, 1974; Pepper, 1944a 
Michigan basin: Cohee, 1965 
Mitchell sand: Whieldon, 1965b 
Morgan County: Bownocker, 1901, 1910; Magbee, 1954; Nor-
ling, 1958; Pepper, 1944a 
Morrow County: Adams, J., 1964; Becker, L. E., 1968; Calvert, 
1964a, 1964h, 1964i, 1964j; Ferris, 1964; Hall, J. F., 
1956; Kah, 1964; McCarthy, 1964; Nichols, J. H., 
1964; Oil and Gas Journal, 1964; Sitler, G. F., Jr., 
1964b; Stanton, E. C., 1966; Sutton, E., 1965 
Muskingum County: Bownocker, 1910; Cummins, 193la; 
Pepper, 1944a; Stout, 1918; Swain, J. F., 1950 
Newburg sand: Channas, 1970; Floto, 1955 
Niagaran reefs: Fioto, 1955 
Noble County: Minshall, 1888 
Northeastern Ohio: Demarest, 1946; Orton, 1888e 
Northern Ohio: Cohee, 1945; de Witt, 1949; Pepper, 1945b 
Northwestern Ohio: Orton, 1886e, 1888c; Tait, 1940 
Nuclear logging: MacFarlane, R. M., 1959 
Ohio shale: See Shale oil under Oil and gas 
Oil field sandstones, petrology: Goldman, 1917 
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Ordovician horizons: Cohee, 1948; Janssens, 1972, 1973; Oil and 
Gas Journal, 1974; Panyity, 1921; Shearrow, 1959c 
Origin: Andrews, 1866; Bownocker, 1903a; Carney, 1910c; 
Hartenstein, 1967; Lesley, 1886; Newberry, 1860, 
1876; Orton, 1886a, 1888b, 1889b, 1890a; Rogers, 
H. D., 1860; Russell, 1926; Stout, 1936; Warner, A. 
J., 1871 
Oriskany sand: Bennett, J., 1937; Fettke, 1938; Galey, 1948; 
Hall, J. F., 1952b; Hamilton, S. H., 1938; Lockett, 
1937, 1948b; Meyers, T. H., 1937 
Permeability of formations: Goble, 1951 
Perry County: Alkire, 1952a; Bownocker, 1901, 1910, 191lb; 
Overbey, 1971; Slider, 1949, 1952; Wakenight, 1927 
Pike County: Bownocker, 1910 
Pipelines map: Alkire, 1949b; Ohio Division of Geological Sur-
vey, 1968 
Porosity development in sandstone: Heald, 1973, 1974; Melcher, 
1921 
Porosity through dolomitization: Landes, 1946 
Potential: Channas, 1971; Mallory, 1963 
Pressure-depth ratios: Russell, 1972 
Producing horizons (see also names of specific horizons under Oil 
and gas): Billingsley, 1934; Bownocker, 1902, 1917b; 
Carney, 1910c; Orton, 1886c; Stout, 1935, 1951; 
Thomas, R. N., 1955 
Production statistics: See Developments under Oil and gas 
Provinces: Appalachian Geological Society, 1951 
Red Medina: Grunau, 1961; Linn, 1962 
Repressuring: Robb, 1959 
Reserves evaluation, Appalachian area: Redic, 1970 
Resources: O'Rourke, 1948, 1950 
Richland County: Bownocker, 1910, 1911b 
Rotary vs. cable-tool drilling: Alkire, 1954 
Sauk sequence: Calvert, 1964a, 1964f, 1964g, 1964j 
Scioto County: Thomas, R. N., 1955 
Secondary recovery: Alkire, 1952a; Boley, 1965; Cashell, 1949, 
1951, 1955; Lewis, J. 0., 1917; Magbee, 1954; 
O'Rourke, 1940, 194 la; Schrider, 1970; U.S. Bureau 
of Mines, 1970b 
Services to oil and gas industry at Ohio Geological Survey: Shear-
row, 1959d 
Shale gas: Thomas, R. N., 1951 
Shale oil: Ashley, 1917; Bennett, J., 1937; Bowen, C.H., 1951; 
Duncan, 1965; Ford, Bacon & Davis, Inc., 1951; Ire-
land, 1944; Jillson, 1926; Kerr, T. H., 1948a, 1948b; 
Krumin, 1951; Orton, 1883a, 1888e, 1890a; Swan-
son, 1960 
Shallow fields: Ball Associates, 1965 
Silurian, eastern Ohio: Pryce, 1970; Rittenhouse, 1949b 
Silurian producing zones: Channas, 1970 
Southeastern Ohio: Andrews, 1866; Dunn, 0. C., Jr., 1949; 
Miller, E. W., 1943; Pepper, 1944b, 1945a, 1947a, 
1948;Warner,A.J., 1871 
Southern Ohio: Andrews, 1865; Evans, E. W., 1864; Pepper, 
1946 
Southwestern Ohio: Harper, J. L., 1939 
Stark County: Belden, 1952; Schmidt, J. J., 1947 
Steubenville quadrangle: Griswold, 1907 
Stratigraphic traps: Busch, 1974; Shearrow, 1965 
Sub-Trenton horizons: Alkire, l 949a; Cohee, 1948; Condit, 
1913; Fettke, 1948, 1950; McCaslin, J. C., 1960; 
Panyity, 1921; Shearrow, 1959c, 1959e 
Summerfield quadrangle: Condit, 1916a 
Summit County: Claypole, 1888b; Cushing, H. P., 1931; 
Schmidt, J. J., 194 7 
Trempealeau reservoirs, effects of produced gas-oil ratios on oil 
recovery: Slider, 1964 
Trenton horizon: Becker, L. E., 1968; Carman, 1934; Cohee, 
1948; Fettke, 1948; Landes, 1946; Ley, 1935; 
Lizotte, 1962; Orton, 1886a, 1886e, 1887a, 1888c, 
1888k, 18881, 1889b, 1890a; Tait, 1940; Ver Wiebe, 
1929 
Trumbull County: Carney, 1910c; Hough, F. B., 1845; Ohio 
Division of Geological Survey, 1952 
Tuscarawas County: Lamborn, R. E., 1956 
Underground storage: Bernhagen, 1962b; Keys, 1956; Ohio Con-
servation Bulletin, 1959 
Underground storage, liquid petroleum hydrocarbons: Melvin, J. 
H., 1956 
Vinton County: Bownocker, 1910, 1911b; Stout, 1927 
Washington County: Carney, l 910c; Hildreth, 1826; Minshall, 
1888; Taylor, N. W., 1962 
Wayne County: Bownocker, 1910; Schmidt, J. J., 1947 
Well-sample catalog: Alkire, 1952b; Calvert, 1962a; Safford, 
1969;Shearrow,1956 
Well-sample descriptions: Fettke, 1961 
Western Ohio: Barrett, E., 1971; Bond, D. C., 197Ib; Orton, 
1888c 
Wood County: Camey, 1910c; Orton, 1885c 
Woodsfield quadrangle: Condit, l 9 l 6b 
Wyandot County: Hall, J. F., 1956 
Oil field brine, water pollution: Pettyjohn, 1971 
Olentangy River, geochemistry: Eastin, l 967a, 1967b, 1970 
Oolitic iron ore: Foerste, 1891b 
Opal, biogenic, in soil: Wilding, 197 0, 1971 a, 1972 
Opal, biogenic, in Wisconsinan- and lllinoian-age terraces: Khangarot, 
1973 
Ordovician (stratigraphic geology): See also under Paleontology 
Adams County: Calvert, 1968b, 1968c; Forsyth, 1963a; Kauf-
mann, 1964; Ohio Geological Society, 1968; 
Schmidt, R. G., 1961;Weiss, M. P., 1972 
Addyston quadrangle: Ford, J.P., 1972 
Arnheim formation: Baptista, 1969; Foerste, 1912b 
Ashland County: Fettke, 1948 
Bellevue limestone: Singh, 1971 
Biostratigraphic relations with Oklahoma and western Appala-
chians: Sweet, W. C., 1973 
Brine-bearing strata: Stout, 1932a 
Brown County: Gibbons, 1972; Herzer, 1878; Kaufmann, 1964; 
Osborne, 1973b; Outerbridge, 1973; Weiss, M. P., 
1972 
Burlington quadrangle: Ford, J.P., 1972 
Butler County: Baptista, 1969; Bassler, 1911; Bucher, 1945; 
Carpenter, G. C., 1965; Fenneman, 1916; Freas, 
1964; Gonzales, 1961; Gotautas, 1951a; Grubbs, 
1963; James, J. F., 1888e; Kanizay, 1950; Kotila, 
1964; Orton, 1878a; Shafor, 1959; Shideler, 1907; 
Smallwood, 1958; Strete, 1931 
Ca/Mg ratios used in correlation: Shuff, l 974a 
Chazy series: Carpenter, G. C., 1962, 1965 
Cincinnati arch area: Janssens, 1967 
Cincinnati area: Caster, 1961; Chappars, 1935; Fenneman, 1916; 
James, J. F., 1886b; Kerr, D., 1951; Ohio Academy 
of Science, 1961; Ulrich, E. 0., 1914 
Cincinnati East quadrangle: Osborne, 1974 
Cincinnati West quadrangle: Ford, J.P., 1974 
Cincinnatian series: Braun, 1912, 1916; Foerste, 1903b; Forsyth, 
1946; James, J. F., 1890a; Karlstrom, 1950; Lee, G. 
B., 1974a, 1974b; Miller, S. A., 1874b; Uhri, 1954 
Cincinnatian series limestones: Martin, W. D., 1971; Perry, N. W., 
1889 
Cincinnatian series shales: Perry, N. W., 1889; Scotford, 1965; 
Shade, 1963 
Clark County: Wasson, I. B., 1932 
Clarksville shale: Nietert, 1963 
Classification: Foerste, 1905b; Kay, 1960; Weiss, M. P., 1960b, 
1961 
Classification of limestones: Weiss, M. P., 1960a, 1960c 
Clermont County: Caster, 1970; Kohut, 1973; Luft, 1973; Os-
borne, 1973b 
Climate: Foerste, 1929a 
Clinton County: Austin, G. M., 1927 
Conodont biostratigraphy: Bergstrom, S. M., 1971 
Correlation: Carpenter, G. C., 1960b; Gutstadt, 1958; Hall, 
James, 1842, 1843a, 1843b, 1848; Twenhofel, 1954; 
Ulrich, E. 0., 1888b 
Covington quadrangle: Ford, J.P., 1974 
Covington sequence: Carpenter, J. W., 1961 
Cross sections: Calvert, 1962b, 1963b, 1963c, 1964b; Shearrow, 
1957b; Wheeler, H. E., 1963 
Cynthiana formation: Butler, R. E., 1954; Carpenter, G. C., 
1960a, 1960b; Conatser, 1958; Edwards, W. R., 
1957; Lattman, 1951, 1954; Weiss, M. P., 1963a, 
1963b, 1965 
Eastern Ohio, subsurface: Wagner, W.R., 1961 
Eden group: Anstey, 1969b; Edwards, W. R., 1957; Forsyth, 
1946; Norman, 1959; Sharp, E. R., 1957; Thomas, H. 
F., 1959; Ward, R. A., 1966; Weiss, M. P., 1963a, 
1963b, 1965 
Elkhorn formation: Lindner, 1951 
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Erie County, Birmingham-Erie field area: Kinzelman, 1968 
Facies analysis: Weiss, M. P., 1962 
Fairmount formation: Reeves, 1966 
Fairmount-Bellevue boundary: Hester, 1962 
Fairview formation: Magorian, 1953, 1954; Osborne, 1973a 
Fairview sedimentary structures: Ali, 1967, 1971 
Fairview-McMillan contact: Hyde, D. E., 1958, 1959 
Felicity quadrangle: Osborne, 1973b 
Field guide: Sigma Gamma Epsilon, Alpha Delta Chapter, 1968 
Franklin County: Newberry, 1861 
General: Harper, A. R., 1948; Hiestand, 1964; Lafferty, 1941; 
La Rocque, 1955; Newberry, 1870c, 1873a, 1878a; 
Orton, 1888a, 1893b; Patterson, J. R., 1961; 
Schweinfurth, 1958 
Greene County: Norris, 1950 
Hamilton County: Bucher, 1945; Fenneman, 1916; Ford, J. P., 
1965, 1967, 1968a, 1968b, 1972, 1974; Grubbs, 
1963; Nickles, 1902a; Osborne, 1966, 1968a, 1968b, 
1970b, 1974 
Hancock County: Orton, 1885c 
Higginsport quadrangle: Outerbridge, 1973 
Highland County: Forsyth, 1963a; Rogers, J. K., 1933, 1936; 
Schmidt, R. G., 1961 
Juniata and Bald Eagle paleocurrents: Yeakel, 1962 
K-bentonites: Huff, 1963 
Kope formation: , A. M., 1970b; Osborne, 1971b, 1973a; 
Weiss, 1964 
Kope formation, conodonts: Sweet, W. C., 1970a 
Kope formation, sedimentary structures: Ali, 1967, 1971 
Latonia shale: Cohee, 1972 
Laurel quadrangle: Kohut, 1973 
Lexington limestone, conodonts: Sweet, W. C., 1970a 
Liberty formation: Kuder, 1964 
Limestones: Bownocker, 1915; Orton, Jr., 1906; Stout, 1941 
Lithostratigraphy: Hariharan, 1970; Lee, G. B., 1974a, 1974b 
Lower Ordovician rocks: Janssens, 1973 
McMillan formation, contact with Fairview formation: Hyde, D. 
E., 1958, 1959 
Madeira quadrangle: Osborne, 1970b 
Maysville East quadrangle: Weiss, M. P., 1972 
Maysville group: Forsyth, 1946;Thomas, H.F., 1959 
Maysville, Kentucky, area: Peck, J. H., 1966 
Maysville : Gibbons, 1972 
Morrow r, 1965; Whiting, 1965 
Moscow quadrangle: Luft, 1973 
Mt. Hope shale: Magorian, 1953, 1954 
Nomenclature: Miller, S. A., 1879b; Prosser, C. S., 1905a 
Northwestern Ohio: Cohee, 1945, 1948; Fettke, 1950 
Ordovician-Silurian boundary: Calvert, 1968b; Gray, J., 1972; 
Kanizay, 1950; Shideler, 1916 
Paleogeography: Shideler, 1939 
Pike County: Bassler, 1911 
Point Pleasant beds: James, J. F., 189la 
Preble County: Bucher, 1945; Freas, 1964; Orton, 1878a; 
Vorhis, 1941 
Putnam County: Fettke, 1948 
Richmond group: Foerste, 1903a, 1917a; McClish, 1965; Maurer, 
1974; Nickles, 1903; O'Brien, J.M., 1970; Shideler, 
1914 
Rose Run sandstone: Baker, G. F., 1974 
St. Peter sandstone: Dapples, 1955 
Saluda formation: Garrison, Gene, 1964; Hatfield, 1964, 1968b; 
Strete, 19 39 
Scioto County: Calvert, 1968c; Ohio Geological Society, 1968 
Sedimentary structures: Foerste, 1917a; James, J. F., 1885a, 
1889a; Perry, N. W., 1889; Sanger, 1935 
Sedimentation: Bruns, 1953; Calvert, 1964c; Linn, 1960 
Shales: Lamborn, R. E., 1938 
Southern Ohio: Durrell, 1967 
Southgate member: Sharp, E. R., 1957 
Southwestern Ohio: Foerste, 1891a, 1904, 1910, 1912a; Free-
man, 1949; Miller, A. M., 1898; Orton, 1873a; 
Sharpe, D., 1848; Slaughter, 1953; Sweet, W. C., 
1974; Vancleve, 1849 
Stratigraphic patterns: Wheeler, H. E., 1963 
Stratotypes: U.S. Geological Survey, 1970d 
Sub-Eden geology, Denmark oil pool: Wharton, 1964 
Subsurface correlations: Shearrow, 1959a 
Subsurface geology, eastern Ohio: Woodward, H.P., 1961 
Subsurface geology, St. Peter sandstone: Dapples, 1955 
Subsurface stratigraphy, southwestern Ohio: Freeman, 1949, 
1951, 1953 
Subsurface stratigraphy, western Ohio: Panyity, 1921 
Subsurface study, Middle Ordovician: Stelzer, 1966 
Sub-Trenton formations: Fettke, 1948; Wasson, I. B., 1932, 
1934 
Thickness estimate: Lamborn, 1934 
Time-stratigraphic classification: Sweet, W. C., 1970b, 197lc 
Time-trend analysis: Osborne, 1970a 
Trenton limestone: Bownocker, 1903a; Fettke, 1948; Orton, 
1889b 
Trenton limestone, unconformity at top: Rooney, 1965, 1966; 
Ver Wiebe, 1929 
Trenton quadrangle: Shafor, 1959 
Warren County: Austin, G. M., 1927; Carpenter, G. C., 1965; 
Caster, 1970; Kuder, 1964; Orton, 1878a; Wolford, 
1930 
Water-bearing horizons: Stout, 1943, 1944a 
Whitewater formation: Kuder, 1964; Strete, 1939 
Wood County: Orton, 1885c 
Orton, Edward, biography: Gilbert, G. K., 1900a, 1900b; Hobbs, W. 
H., 1902; Hovey, E. 0., 1899; Merrill, G. P., 1906, 
1924; Ohio State University, 1899; Popular Science 
Monthly, 1900; Stevenson, J. J., 1900b; Swinnerton, 
A. C., 1939; White, I. C., 1900 
Orton, Edward, Jr., biography: Bleininger, 1932; Magruder, 1932; 
Stout, 1938d 
Orton Hall: Copelan, 1962 
O'Shaughnessy dam section: Carman, 1927c 
Ottawa County: See also Glacial geology; Lake Erie; Silurian 
Agricultural survey: Klippart, 1871 
Bass Islands, general geology: Mohr, 1931 
Caves at Put-in-Bay: Cottingham, 1919; Fuller, M. L., 1904; 
Kraus, 1905b, 1905c; Langlois, 1951; Verber, 1953; 
White, G. W., 1926; Wright, G. F., 1898c 
Celestite (see also Clay Center under Ottawa County): Bigsby, 
1822; Delafield, 1822; Kraus, 1905a 
Celestite-lined cave, Put-in-Bay: Wright, G. F., l 898c 
Clay Center, celestite locality: Dana, 1932; Green, R., 1970b; 
Roedder, 1969 
Clay Center, fossil collecting locality: Mihelcic, 194 7 
Clay Center, mineral collecting locality: Howard, C. L. H., 1959; 
McAlister, 1946; Mihelcic, 1946, 1947; Mineralogist, 
1940; Montague, 1948; Morrison, R. B., 1934, 1935 
Columbus limestone-Detroit River group: Bailey, T. C., 1968; 
Cunningham, F. F., Jr., 1972 
Devonian limestones: Dow, 1961, 1962 
Devonian rocks: Janssens, 1970a 
Drainage patterns: Sparling, 1967 
Electrical resistivity depth profiling: Mayhew, 1960 
Field guide: Carter, C. H., 1973b; Coash, 1957; Forsyth, 1971a; 
Ruch-Hirzel, 1970; Summerson, 1963a 
Fluorite luminescence: Gunnell, 1933 
Gas wells: Orton, 1890a 
General geology: Forsyth, 197la;Kunkle, 1971;Sparling, 1965, 
1971; Winchell, N. H., 1874a 
Geologic map: Sparling, 1965, 1971; Winchell, N. H., 1874a 
Geophysical investigation for highway design: Mayhew, 1965 
Ground water: Ohio Division of Water, 1970; Stein, 1962b, 
1962c; Walker, A. C., 1962a 
Ground-water pollution: Minning, 1970 
Gypsum: Bownocker, 1920a; Jones, V. E., 1935; Kefauver, 
1962; Lintner, 1944; Orton, 1888f; Peppel, 1904; 
Withington, 1961, 1962 
Gypsum quarrying and processing: Gutchick, 1956 
Hydrogeology, Silurian aquifer, Portage River basin: Wine-
gardner, 1971 
Lake Erie 
Beach erosion: U.S. Army, Corps of Engineers, 1945, 1961 
Beaches: Tinker, 1959 
Bottom deposits: Ohio Division of Shore Erosion, 1957; 
Ross, A. R., 1950; Skoch, 1968 
Islands: Jackson, J. H., 1950; Newberry, 1874d 
Physical characteristics: Herdendorf, 197 3 
Sedimentation: Gacek, 1951; Herdendorf, 1968; Pincus, 
1951a 
Shore: Pincus, 1960c 
Shore erosion: Benson, D. J., 1974; Langlois, 1965a, 1965b; 
U.S. Army, Corps of Engineers, 1945, 1961 
Shore, field guide: Carter, C.H., 1973b 
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Shore, West Harbor: U.S. Army, Corps of Engineers, 1964a 
Shoreline, effect oflarge structures: Hartley, R. P., 1965 
Shoreline processes: Humphris, 1952, 1953; Pincus, 1954b; 
Richards, G. E., 1956; Savoy, 1956 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Mineral collecting, South Bass Island: Stansbery, 1965 
Oil and gas: Bownocker, l903a 
Paleobotany, Devonian Charophyta: Peck, R. E., 1934 
Paleontology 
Brachiopods: Boucot, 1966 
Devonian corals: Stewart, G. A., 1938 
Eurypterid: Stumm, 1962 
Faunal zones in subsurface: Kerr, I.E., 1950 
Mollusks: Douglas, l 970a 
Stromatoporoids: Galloway, J. J ., 1957 a 
Radiocarbon dating: Ogden, 1965b, 1969 
Sand dredging in Lake Erie: Hartley, R. P., 1960 
Sand, manufactured: Majchszak, 1974 
Sedimentary structures in Silurian dolomite: Treesh, 1970, 1972 
Sanitary-landfill site selection: Kunkle, 1971 
Silurian, Bass Islands formation: Sparling, 1970 
Silurian rocks: Floyd, 1971 
Soil and soil map: Paschall, 1933 
Surface deposits: Conrey, 1929 
Water resources: Ohio Division of Water, 1966b; Stout, 1943 
West Sister Island, general geology: Gilbert, G. K., 1873 
Outdoor education: Melvin, R. W., 1970 
Oxford area, stratigraphy and paleontology: Gotautas, 195 la 
Oxford quadrangle, general geology: Spoley, 1967 
Paleobotany 
Acritarchs: Cramer, F. H., 1970; Wicander, 1974 
Bibliography: Romans, 1974 
Buried forest: Locke, J., 1843a 
Carboniferous (see also Mississippian; Pennsylvanian; Permian): 
Arnold, C. A., 1937; Dawson, J. W., 1863; Foster, 
John Wells, 1852; Herzer, 1893a; Karpinskii, 1909a; 
Newberry, 1853a, 1853d, 1856a, 1856b 
Collecting localities: Stout, 1945b 
Devonian: Berry, E. W., 1932b, 1932c, 1939; Boneham, 1965; 
Claypole, 1887b, 1903; Conkin, J.E., 1970b, 1974b; 
Cross, A. T., 1951, 1952b; Dawson, J. W., 1862, 
1863, 1888; Deunff, 1957; Herzer, 1902a; Hoskins, J. 
H., 1930, 1952; Kesling, 1966a; Newberry, 1889b; 
Norton, 1970; Orton, 1882a, 1883a, 1889e; Peck, R. 
E., 1934, 1966; Penhallow, 1896; Wells, J. W., 1939, 
1941; Wicander, 1973a, 1973b, 1973c, 1974; Wins-
low, M. R., 1954, 1962 
Dunkard (see also Pennsylvanian; Permian): Clendening, 1970; 
Cross, A. T., 1958 
Fucoids: Hall, James, 1863b; Lesquereux, 1891 
General: Berzy, E. W., 1931; Dachnowski, 1911; Foster, John 
Wells, 1853; Newberry, 1853b, 1853c 
Mississippian: Bartoo, 1948, 1959; Claypole, 1887b; Cross, A. T., 
1951, 1952b; Orton, 1882a, 1883a; Peck, R. E., 
1934, 1966; Wicander, 1973a, 1973b, 1973c, 1974; 
Winslow, M. R., 1954, 1962 
Ohio shale 
Callixylon. Berry, E. W., 1932c, 1939; Blickle, 1936; Hos· 
kins, J. H., 1940; Romans, 1972 
Foerstia zone: Murphy, J. L., 1973d; Schopf, J.M., 1969, 
1970 
Nematophyton: Penhallow, 1896 
Pseudobomia: Berry, E. W., 1932b 
Sporocarps: Orton, 1889e 
Ordovician algae: Graham, A., 1962 
Ordovician, general: James, J. F., 189lc 
Ordovician land plants: Lesquereux, 1874, 1878; Newberry, 
1874h 
Paleozoic floral zones: Read, C. B., 1964 
Palynology 
Mississippian: Eames, 1974 
Ordovician-Silurian boundary: Gray, J., 1972 
Paleozoic, general: Kosanke, 1964 
Pennsylvanian: Chaloner, 1962; Dawson, J. W., 1871; Gray, 
L. R., 1966, 1967; Hoskins, J. H., 1941; Kosanke, 
1943a, 1962;Wilson, L. R., 1940b, 1963 
Pleistocene: Garrison, G. C., 1967; Gersbacher, 1939; Kapp, 
1964, 1966; Lewis, C. F. M., 1966b; Maher, 1964; 
Ogden, 1965a, 1966, 1967b; Sears, l930a, 1931, 
1952; Shane, L. C. K., 1972, 1974; Sudia, 1952; Wil-
liams, N. N., 1957, 1962 
Peat: Andrews, 187 lf; Dachnowski, 1912; Sears, 1933 
Pennsylvanian 
Alethopteris: Arnold, C. A., 1935 
Allegheny coal, plant assemblages: Denton, 1957b; Thiessen, 
1924 
Appalachian basin, northern part: Cross, A. T., 1950b 
Appalachian coals, microfossil floras: Cross, A. T., 1952c, 
1954b 
Bacteria: Ehlers, E.G., 1965b; Schopf, J.M., 1965 
Coenopteridales: Cridland, 1971 
Fossil trees: Hildreth, 1827 
Fungus: Herzer, l893b 
General: Abbott, 1958; Andrews, 1875a; Arnold, C. A., 
1931; Atwater, 1826; Cross, A. T., 1950a; Darrah, 
1969; Denton, 1957a; Granger, 1821; Herzer, 190la, 
1902a; Hildreth, 1837; Hoare, R. D., l968b; Kimball, 
1857; Kosanke, 1943b; La Rocque, 1955; Lesque-
reux, 1854a, 1854b, 1858, 1870, 1876, 1879-1884; 
Morton, S. G., 1836; Newberry, 1873d, 1874c, 
18740; Read, C. B., 1946; Stout, l 945b; White, 
David, 1943; Whittlesey, 1849 
Leaf: Glen, 1967 
Lycopods: Abbott, 1962, 1963, 1968; Chaloner, 1958 
Meigs Creek shale: Gellos, 1952 
Monongahela series: Good, 1974; Thiessen, 1923 
Perry County: Andrews, l875c 
Pittsburgh (No. 8) coal bed: Cross, A. T., 1954a 
Pottsville: Morningstar, 1922a 
Psaronius: Herzer, 1897; Morgan, J., 1959 
Rushville flora: Cross, A. T., 1962 
Sphenophyllum: Newberzy, 1891 
Tissue preservation: Cross, A. T., 1949a 
Trigonocarpus: Berry, E.W., 1932a 
Upper Freeport coal flora: Abbott, 1950, 1961, 1968; Berry, 
E.W., 1933 
Permian: Clendening, 1969; Cross, A. T., 1949b 
Pleistocene: Berry, E.W., 1934; Braun, 1928, 1951; Burns, G. 
W., 1958; Cushing, E. J., 1965; Elfner, 1971; Gazlay, 
1834; Locke, J., 1843a; Martin, P. S., 1959; Morey, 
P. R., 1968; Newberry, 1874p; Orton, 1870; Potter, 
L. D., 1946, 1947; Potzger, 1951; Sears, 1930a, 
1930b, 1931, 1948a; Stevenson, A. L., 1969;Wilson, 
L. R., 1940a; Winchell, N. H., 1876a 
Psaronii: Blickle, 1940; Herzer, 1897; Morgan, J., 1959 
Silurian 
Algal stromatolite complex: Kahle, 1968a; Textoris, l 966a, 
1966b 
Microplankton: Cramer, F. H., 1968 
Receptaculitaceae: James, I. F., 1885c; Nitecki, 1971, 1972 
Tree-like fossil plant: Claypole, 1878 
Tasmanites: Boneham, 1965, 1967 
Trochispheres: Hacquaert, 1932 
Paleoecology 
Ordovician, Saluda formation: Hatfield, l 968b 
Pennsylvanian 
Ames limestone: Peterson, Robert M., 1973b 
Boggs member: Lovrak, 1974 
Brush Creek limestone: Boreske, 1968 
Portersville shale: Hansen, 1973 
Plant communities: Dachnowski, 1911 
Pleistocene, Fairlawn mastodon site: Teeter, 1970a, 1970b 
Silurian: Ziegler, 1970 
Paleogeography, Devonian, Silica formation: Mitchell, S. W., 1967 
Paleogeography, Pennsylvanian, Middle Allegheny: Hores, l 966 
Paleo magnetism 
Devonian, Columbus limestone: Martin, D. L., 1971, 1974 
Mississippian, Jonathan Creek formation: Careaga, 1971 
Silurian: McMahon, 1974 
Paleontology, invertebrate 
Amphineura: Hoare, R. D., 1972 
Annelida (see also Scolecodonts under Paleontology, inverte-
brate): Conkin, J.E., 1968; Douglas, l 970b; Grinnell, 
1877; Hall, James, 1888a; James, U. P., l884c; Nich-
olson, 1873; Ulrich, E. 0., 1878a; Warn, 1974a 
Arthropoda 
Crustacea 
Devonian: Hall, James, 1888b; Sturgeon, l964c; Whit-
field, 1880a 
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Ordovician: Miller, S. A., 1874c; Wetherby, 1879 
Ostracoda 
Devonian: Abdul-Razzaq, 1973; Coley, 1954; Collier, 
W. W., 1971; Douglas, 1970d; Hendrix, 1939; 
Kesling, 1954; Pauken, 1964, 1966; Peterson, 
Rex M., 1961, 1964, 1966; Stewart, G. A., 1936, 
1939, 1945a, 1945b, 1950; Weiss, Martin, 1954 
Holocene: Benson, R.H., 1963 
Mississippian: Ulrich, E. 0., 1890c 
Ordovician: Gotautas, 195lb; Guber, 1962, 1971; 
Jones, T. R., 1890; Kesling, 1953; Ulrich, E. 0., 
1890c, 1897b; Warshauer, 1969, 1972, 1973 
Pennsylvanian: DuFeu, 1956; Jones, M. L., 1969; 
Marple, 1950, 1951, 1952, 1957; Smith, W. 0., 
1949 
Pleistocene: Teeter, l 970a; Winkler, 1962 
Phyllocarida: Rolfe, 1962, 1966; Stewart, G. A., 1933b; 
Stumm, 1969b 
Euproops: Murphy, J. L., 1970b 
Eurypterida 
Devonian: Kjellesvig-Waering, 1961 
General: Kjellesvig-Waering, 1958, 1964 
Ordovician: Caster, 1938, 195la, 1952a, 1964 
Silurian: Cincinnati Alumnus, 1964; Leutze, 1958; 
Stumm, 1962 
lnsecta 
Pennsylvanian: Scudder, S. H., 1868, 1890, 1895 
Quaternary: Coope, 1968 
Myriapoda: Baird, 1958; Hoffman, 1963 
Trilobita 
Cephalic muscalature: Eldredge, 1971 
Color markings: Wells, J. W., 1942b 
Devonian: Clarke, J.M., 1891; Douglas, 1970c; Eldredge, 
1972, 1973; Hall, James, 1888b; Stumm, 1953a, 
1953b, 1954a, 1965, 1967c, 1968a 
Mississippian: Claypole, 1884a, 1884b; Herrick, 1887b; 
Hessler, 1963, 1965; Vogdes, 1887 
Ordovician: Anthony, J. G., 1838, 1839b; Conrad, 1842; 
Foerste, 1888a, 1919b; Hall, James, 1872a; 
Locke, J., 184la, 1842a, 1842b, 1843b, 1843c; 
Mickleborough, 1883; Miller, S. A., 1893; Rife, 
1967; Ross, R. J., 1967; Schweinfurth, 1958; 
Taylor, J. S., 1850; Wells, J. W., 1942b; Whitting-
ton, 1965; Woodward, H., 1884 
Paleozoic: Green, J., 1837, 1839a, 1839b; Hu, 1968; 
Locke, J., 1838 
Phacopid: Delo, 1940 
Silurian: Foerste, 1909a, 1919b;Warder, 1838 
Bivalvia: See also Mollusca, general, under Paleontology, inverte-
brate 
Ambonychiidae: Pojeta, 1966, 1968 
Color markings: Murphy, J. L., 1965 
Devonian: Stewart, G. A., 1933a 
Mississippian: Hutchinson, 1965 
Ordovician: James, U. P., 1874c;Miller, S. A., 1874d, 1874f, 
188la, 1894a; Pojeta, 1961, 1962a, 1962b, 1963; 
Ulrich, E. 0., 1890a, 1892, 1893, 1897a; U.S. 
Geological Survey, 1969d; Whitfield, 1878 
Pennsylvanian: Hoare, R. D., 1972a; Kindt, 1974; Lucas, M. 
J., 1957; Murphy, J. L., 1965, 1966a, 1967b; 
Rogers, M. J., 1965; Updegraff, 1969 
Pleistocene and Recent: Sterki, 1907 
Silurian: Harrison, W. B., III, 1974a; Miller, S. A., 188la 
Blastoidea: See Echinodermata under Paleontology, invertebrate 
Brachiopoda: See also Paleontology under the geologic ages 
Atrypids: Distler, 1972 
Camarophorella: Hyde, J.E., 1908b 
Carboniferous, bibliography: Carter, J. L., 1970 
Cryptothyrella: Gauri, 1970 
Dalmanellidae, Ordovician: Hall, D. D., 1960, 1962 
Devonian 
Detroit River group: Fagerstrom, 1966, 1969, 1971 
General: Brainerd, 1852b; Douglas, 1969b; Hall, James, 
1863a, 1867, 1873 
Silica formation: Hoare, R. D., 1969 
Spirifer horizons: Ireland, 1927 
Eichwaldiid: Burkett, 1969 
Epifauna: Hoare, R. D., 1967; Koch, 1973; Richards, R. P., 
1972; Steller, 1965 
General: Atwater, 1820 
Hypsiptycha: Howe, H.J., 1965 
Leiorhynchus: Driscoll, 1965 
Lepidocyclus: Howe, H.J., 1965; Stephens, M.A., 1966 
Leptaena: James, U. P., 1874b 
Linguloid shells: Girty, 1939 
Mesolobus: King, R.H., 1965 
Mississippian: Hall, James, 1863a 
Mississippian brachiopods attached to soft-bodied organism: 
Richards, R. P., 1974a 
Mucrospirifer: Peters, L. R., 1966; Stumm, 1956; Tillman, 
1962, 1964 
Ordovician: Braun, 1912; Foerste, 1905a, 1912a; Hall, 
James, 1872b; Howe, H. J., 1970; James, U. P., 
1874a, 1874c, 1874d; Kramer, T. M., 1972; Miller, S. 
A., 1875a; Nickles, 1903; Puchstein, 1972; Richards, 
R. P., 1970; Steele, John, 1969; Ulrich, E. 0., 1889b 
Orthis insculpta: Christy, 1858 
Pennsylvanian: Sturgeon, 1968, 1972 
Pentagonia: Dutro, 1971 
Pentameracea: Boucot, 1966 
P/atystrophia: Fitzpatrick, 1971, 1972; Puchstein, 1972 
Productid pseudoolites: Donahue, 1974b 
Rafinesquina: Alexander, R. R., 1972; Bass, I., 1957; Har-
mon, 1974; Shaw, F. C., 1960, 1962; Van Fossen, 
1951 
Rhynchotrema: Howe, H.J., 1965 
Silurian: Foerste, 1909a; Kovach, 1974; Ulrich, E. 0., 1936 
Spirifer: Greiner, 195 7; Klippart, 187 4 
Strophomenacea: Hoare, R. D., 1966; Pope, J. K., 1966 
Syringospira: Explorer, 1962 
Syringothyris: Schuchert, 1890 
Thaerodonta: Howe, H.J., 1972 
Triblesia a/ata: Amsden, 1971 
Trimerella: Meek, 18 71 a 
Zygospira: Distler, 1967 
Bryozoa 
Arthropora: Ross, J.P., 1960 
Cryptostomata: Mayher, 1965 
Ctenostomata: Pohowsky, 1969, 1974; Richards, R. P., 
1974c 
Cyclostomata: Nye, 1972 
Fistulipora candida: Peterson, Robert M., 1974 
Monticu/ipora: James, J. F., 1888d 
Ordovician: Bassler, 1906; Boardman, R. S., 1966; James, U. 
P., 1884a, 1887b; Miller, S. A., 1880b; Moore, P. D., 
1921; Nicholson, 1875c, 1875f, 1875g, 1880; 
Nickles, 1902b; Reeves, 1966; Ulrich, E. 0., 1879b, 
1882a, 1890b, 1895; Utgaard, 1968 
Pennsylvanian: Foerste, 1887; Meyer, J. A., 1972 
Peronopora vera: Anstey, l 969a 
Silurian: Bassler, 1906; Claypole, 1882b, 1883; Nicholson, 
1875c, 1875g 
Trepostomata: Anstey, 1970; Singh, 1971; Thompson, D.R., 
1963; Utgaard, 1963, 1964a, l 964b 
Cephalopoda: See also Mollusca, general, under Paleontology, 
invertebrate 
Ammonoidea 
Devonian: House, 1962; Sweet, W. C., 1956 
Mississippian: Manger, W. L., 197 la 
Pennsylvanian: Miller, A. K., 1946; Saunders, W. B., 1971 
General 
Bibliography: Kindle, 1939 
Devonian: Hall, James, 1879, 1888a 
Large fossil: Ohio Conservation Bulletin, 1965 
Mississippian: Miller, S. A., l 892a 
Ordovician: Flower, 1943, 1946; Foerste, 1924; James, 
J. F., l886a; Miller, S. A., 1875b, 1884; Sweet, W. C., 
1958; Wetherby, 1881 
Pennsylvanian: Miller, A. K., 1942; Murphy, J. L., 1970a; 
Unklesbay, 1954; Windle, 1970 
Silurian: Foerste, 1924, 1930a, 1930b, 1934, 1936; Hall, 
James, 1888a 
Nautiloidea 
Actinoceroids: Foerste, 1930c 
Ascoceratida: Flower, 1963 
Brachycycloceratidae: Furnish, 1962 
Kionoceras ungeri: Murphy, J. L., 1966b 
Ordovician: Aronoff, 1973 
Orthoceras: Anthony, J. G., 1847; Foerste, 1893c 
Pennsylvanian: Murphy, J. L., 1974; Sturgeon, 1937, 
1946 
Pseudorthoceratidae: Flower, 1939a, 1939c 
Rineceras ohioense: Simon, P.R., 1973 
Silurian: Foerste, 1928 
Solenochilus: Frontz, 1966; Sturgeon, 1938 
Trails and impressions: Flower, 1955 
Troedssonoceras: Flower, l 939b 
Chitinozoa: Boneham, 1969; Wood, G.D., II, 1973, 1974 
Coelenterata, Anthozoa (Corals} 
INDEX 
Devonian: Douglas, 1969a; Nicholson, 1875d;Oliver, 1968a; 
Stewart, G. A., 1929, 1931, 1935, 1938; Stumm, 
1950, 1954b, 1961, 1967a, 1967b, 1968b, 1968c 
Ordovician: James, C., 1940; Nicholson, 1874a, 1874b, 
1875f 
Paleozoic: Bassler, 1950; Foerste, 1888a; Nicholson, 1875a, 
1876; Vancleve, 1849 
Pennsylvanian: Bebout, 1954, 1966; Colson, 1963, 1967; 
Peterson, Robert M., 1973a 
Silurian: Cumings, 1928; Floyd, 1972; Kissling, 1970 
Collecting and collecting localities: Brace, 1969c; Caster, 1961; 
Mihelcic, 1947; Murray, 1967; Ohio Division of Parks 
and Recreation, 1967; Marple, 1955a 
Collections 
Harvard Museum of Comparative Zoology, type specimens, 
Arthropoda: Rolfe, 1963 
Ohio Geological Survey: Mather, W.W., 1842 
Orton Museum, Ohio State University, type fossils: Marple, 
1964; Morningstar, 1924; Stewart, G. A., 1930b 
University of Cincinnati Museum: Caster, 1942a; Chappars, 
1936; Hansman, 1962 
Conodonts 
Bibliography: Ash, 1961; Ellison, 1962; Holmes, G. B., 1928 
Biostratigraphy: Sweet, W. C., 1971a 
Devonian: Bond, R. H., 1937, 1947; Branson, E. B., 1933; 
Cooper, C. L., 1931; Hass, 1947, 1958; Hinde, 1879; 
Newberry, 1875; Ramsey, N. J., 1969a, 1969b; 
Stauffer, 1938a; Stewart, G. A., 1956 
Mississippian: Bowen, A. S., 195la; Hass, 1947; Lahola, 
1974; Scatterday, 1963; Thompson, T. L., 1971 
Ordovician: Bergstrom, S. M., 1966, 1969, 1971, 1974; 
Hazel, 1955; James, U. P., 1884c; Kohut, 1967, 
1968, 1969a; McClish, 1965; Pulse, 1959, 1960; 
Schopf, T. J. M., 1965; Seddon, 1971; Shideler, 
1929; Singh, 1966; Sweet, W. C., 1959a, 1959b, 
1962, 1965, 1970a, 197lb, 1973; Turco, 1957; 
Votaw, 1971; Warner, E., 1956; Webers, 1966; 
Wilkie, 1957 
Pennsylvanian: Lane, H. R., 1971; Merrill, G. K., 1964, 
1968a, 1968b, 1969, 1971, 1972a, 1972b, 1973a, 
1974; Sturgeon, 1949b 
Silurian: Cooper, B. J., 1974; Rexroad, 1967, 1970a, 1970b, 
1972 
Taxonomy: Kohut, 1969b 
Trace element content: McCulloch, 1971 
Conulariids: Driscoll, 196 3 
Corals: See Coelenterata, Anthozoa under Paleontology, inverte-
brate 
Comulites: Morris, R. W., 1971; Richards, R. P., 1974b 
Correlation: Hall, James, 1848 
Crinoidea: See Echinodermata under Paleontology, invertebrate 
Devonian 
Ashtabula County well core: Rector, 1950 
Bedford shale: Girty, 1912 
Bioherms of Michigan basin: Stumm, l 969a 
Columbus limestone in Ohio State House: Mayer, M., 1962 
Delaware County: Carman, l 927c; Westgate, 1926 
Delaware limestone, microfossil distribution: Diffendal, 1971 
Detroit River limestone: Stumm, 1945 
Franklin County: Orton, 1878b 
General: Bownocker, 1897, 1898;Cooper, W. F., 1900; Hall, 
James, 1843a, 1843b, 1859; Herzer, 1902b; 
La Rocque, 1955; Meek, 1866a, 1871d, 1871e, 1873; 
Newberry, 1873a; Prosser, C. S., 1905b, 1912b; 
Stauffer, 1906, 1909; Stewart, G. A., 1955; Swartz, 
1907; U.S. Geological Survey, 1969b; Wells, J. W., 
1947; Westgate, 1933; White, C. A., 1862; Whitfield, 
1882, 1891; Whittlesey, 185la; Williams, H. S., 1886 
Kelleys Island: Marple, 1922 
Lorain County: Parker, J. W., 1950 
Lucas County: Ehlers, G. M., 1951; Stauffer, 1908 
Monroe formation: Grabau, 1910 
Northeastern Ohio: Caster, 1934 
Ohio shale: Branson, E. B., 1911 
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O!entangy shale: Baker, R. C., 1938, 1942; Stauffer, 1916c, 
1938b; Tillman, 1970 
Plum Brook shale and Prout limestone: Stumm, 1941, 1942 
Ross County: Carman, 1947 
Silica formation: Duluk, 1964; Nussman, 1961; Stewart, G. 
A., 1927, 1930a; Stumm, 1967d; Zuidema, 1946 
Summit County, Barberton underground mine: Stauffer, 
1944 
Sylvania sandstone: Carman, 1936 
Echinodermata 
Blastoidea, Devonian: Hoare, R. D., 1960; Miller, S. A., 1893 
Crinoidea 
Ameliacrinus benderi from Silica formation: Kesling, 
1968b 
Anartiocrinus: Kirk, 1940 
Botryocrinus niemani from Silica formation: Kesling, 
1966b 
Callixylon association: Wells, J. W., 1939, 1941 
Crinoid columnals, variables: Brohm, 1969 
Crinoid-root bioherms: Kissling, 1969 
Cunctocrinus from Silica shale: Kesling, 1969c 
Decadocrinus hughwingi from Silica formation: Kesling, 
1964, 197lb 
Devonian: Hall, James, 1875b; Kesling, 1969a, 1971c; 
Stewart, G. A., 1940 
Endelocrinus annatura: Burke, J. J., 1970 
Endelocrinus kieri: Burke, J. J., 1966a 
Eutaxocrinus wideneri from Silica formation: Kesling, 
197ld 
Glyptocrinus baeri: James, U. P., 1885 
Heterocrinus: Dyche, 1892b; Warn, 1971, 1973 
Lichenocrinus: Faber, 1929; Meek, 1871c 
Logocrlnus brandoni from Silica shale: Sigler, 1971 
Mississippian: Hall, James, 1864, 1875c 
Myzostomid infestation: Warn, 1974a 
Oklahomacrinus: Branson, C. C., 1967; Burke, J. J., 
1966b 
Ordovician: Anthony, J. G., 1839a; Dyche, 1892a, 
1892c; Hall, James, 1872a; Meek, 1871b; Miller, S. 
A., 188lb, 1882b, 1882c, 1883; Ulrich, E. 0., 1882b; 
Warn, 1974b; Wetherby, 1880 
Paleozoic: Lyon, 1869; Meek, 1865b 
Parallelocrinus: Burke, J. J., 1971 
Pennsylvanian: Burke, J. J., 1968, 1974; Strimple, 1969 
Plaxocrinus mooresi: Burke, J. J., 1967 
Proctothylacocrinus esseri from Silica formation: Kesling, 
1965, 1968a 
Silurian: Busch, 1943; Foerste, 1936 
Cystoidea: Busch, 1943; Kesling, 1961; Miller, S. A., 1881a 
Devonian, Silica formation: Kier, 1951, 1952 
Edrioasteroidea: Bassler, 1936; Bell, B. M., 1966, 1972; 
Foerste, 1914; James, U. P., 1887a; Kesling, 1960a, 
1960b; Pogue, J. B., 1954a, 1954b; Shideler, 1918; 
Williams, S. R., 1918 
General: Miller, S. A., 1879c; Parsley, 1969; Tucker, M. R., 
1968 
Machaeridia: Pope, J. K., 1962 
Ordovician: Caster, 1952b; Miller, S. A., 1880b, 188lb, 1884 
Silurian: Busch, 1943; Foerste, 1919a, 1920 
Stelleroidea 
Asteroidea: Branstrator, 1969, 1972; Graham, G., 1846; 
Kesling, 1969b; Locke, J., 1846; Meek, 1872a; Miller, 
S. A., 1884; Williams, S. R., 1914 
Ophiuroidea: Hotchkiss, F. H. C., 1970; Kesling, 1971 a, 
1971e, 1972 
Encrusting organisms, microhabitat preferences: Richards, R. P., 
1974d 
Eurypterids: See Arthropoda under Paleontology, invertebrate 
Extinction of species: McCreery, 1890 
Foraminifera 
Devonian: Conkin, J. E., 1970a, 1970b; Stewart, G. A., 
1947; Summerson, 1958 
Fusulinidae: Smyth, 195la, 195lb, 1957, 1974; Thompson, 
M. L., 1936, 1960; Verneuil, 1846; Weller, 1942 
General: Dawson, J. W., 1881 
Mississippian: Conkin, J.E., 1957, 1960, 1961 
Pennsylvanian: Marple, 1951, 1955b 
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Silurian: Stewart, G. A., 1941 
Gastropoda: See also Mollusca, general, under Paleontology, 
invertebrate 
Devonian: Hall, James, 1879; Linsley, 1953, 1968 
Mississippian: Meek, 1866b 
Ordovician: Bucher, 1938; James, U. P., 1872, 1874b; Miller, 
S. A., 1874e, 1882c, 1894a; Nosow, 1960; Thomp-
son, E. H., 1969, 1970 
Paleozoic genotypes: Knight, J.B., 1941 
Pennsylvanian: Batten, 1972; Hoare, T. B., 1973; Lee, C.-H., 
1971; Sturgeon, 1945b, 1964a, 1964b; Whitfield, 
1881 
Pleistocene: Baker, F. C., 1920a; Sterki, 1907; Tuthill, 1964 
Graptolithina: Douglas, 1970d; Taylor, G. A., 1974 
lchnolites, Ordovician: Miller, S. A., 1880a 
Insecta: See Arthropoda under Paleontology, invertebrate 
Micropaleontology methods: Schopf, J.M., 1962 
Micropaleontology, Mississippian: Bowen, A. S., 195 la 
Microscopical study of limestones: Grimsley, G. P., 1893 
Mississippian 
Bedford shale fauna: F oerste, 1909b 
General: Cooper, W. F., 1888, 1890, 1900; Fagadau, 1952a; 
Herrick, 1888a, 1889, 1891, 1893; Hyde, J.E., 1953; 
La Rocque, 1955; Meek, 187ld, 1871e, 1875;Pros-
ser, C. S., 1901a; Szmuc, 1957; Whitfield, 1882, 1891; 
Whittlesey, 1851a; Winchell, A., 1865, 1869, 1871a 
Knox County: Rodriguez, 1957; Root, S. I., 1961 
Licking County: Franklin, G. J., 1953; Herrick, 1888b 
Logan formation: Fagadau, 1952a, 1952b 
Maxville limestone: Andrews, 1871e; Morse, W. C., 1911 
Northeastern Ohio: Caster, 1934; Prosser, C. S., 1912b; 
Whittlesey, 185 la 
Ross County: Carman, 1947 
Sciotoville fauna: Hyde, J.E., 1907; Manger, 197lb 
Sunbury shale: Bucher, 1929 
Mollusca, general: See also Amphineura, Bivalvia, Cephalopoda, 
Gastropoda, under Paleontology, invertebrate 
Malacological research, resources in Orton Library: Brown, 
R., 1974 
Paleozoic 
Adams County: Harrison, W. B., III, 1974b 
Bibliography: Yockelson, 1967 
General: Douglas, 1970a; Meek, 1865c; Sharpe, D., 1848 
Pleistocene 
Cuyahoga County: Leonard, A. B., 1953; Miller, B. B., 
1972 
Erie County: Camp, M. J., 1973; Clark, A. L., 1958, 
1961 
Fairfield County: La Rocque_ 1956 
Franklin County: Aukeman, 1960; Cornejo, 1959, 1961 
General: La Rocque, 1959a, 1966; Sterki, 1920 
Logan County: Baker, F. C., 1920b; Camp, M. J., 1973; 
Mowery, 1958, 1961; Zimmerman, J. A., 1958, 1960 
Madison County: La Rocque, 1952 
Methods of investigation: La Rocque, 195 8, 195 9b, 1960 
Miami County: Camp, M. J ., 1973 
Ross County: Reynolds, M. B., 1958, 1959 
Shelby County: Forsyth, 1956b; La Rocque, 1957 
Southwestern Ohio: Nave, 1968, 1969 
Stark County: Sheatsley, 1960 
Western Ohio: Camp, M. J., 1972b 
Ordovician 
Arnheirn formation: Foerste, 1912b 
Correlation by spectographic analysis: Uhri, 1954 
Covington sequence: Carpenter, J. W., 1961 
Cynthiana formation: Butler, R. E., 1954 
Eden and Maysville groups: Forsyth, 1946 
General: Bucher, 1939, 1945; Caster, 1955; Dalve, 1948; 
Faber, 1886; Foerste, 1909c, 1909d, 1910, 1915; 
Gotautas, 195 la; Hall, James, 1843a, 1843b, 1860, 
1861, 1872a, 1875a; Harper, G. W., 1896; James, J. 
F., 1885b, 1890a, 1891c; James, U. P., 1871, 1878, 
1883; Kanizay, 1950; Kerr, D., 1951; La Rocque, 
1955; Lyell, 1845; Meek, 1872b, 1872c, 1872d, 
1873; Mickleborough, 1878; Miller, S. A., 1874a, 
1875c, 1878a, 1878b, 1878c, 1879a, 1880c, 1881c, 
1882a, 1882b, 1882c, 1884, 1892b, 1894b; New-
berry, 1873a; Nickles, 1902a; Ohio Academy of 
Science, 1961; Patterson, J. R., 1961; Schweinfurth, 
1958; Shaver, 1961; Shideler, 1907, 1928; Slaughter, 
1953; Ulrich, E. 0., 1878b, 1879a, 1880, 1888b, 
1914; U.S. Geological Survey, 1964d; Wetherby, 
1881;Williams, S. R., 1910;Wolford, 1927 
Microfauna: Bergmann, 1959; Hall, James, 1845b; Shideler, 
1934 
Nomenclature: James, J. F., 1888c; Ulrich, E. 0., 1888c 
Point Pleasant beds: James, J. F., 1891a 
Richmond group: Austin, G. M., 1927; Foerste, 1903a; 
Nickles, 1903; Shideler, 1914 
Saluda formation: Hatfield, 1964 
Type fossils: Foerste, 1916 
Yllriation: James, J. F., 1889c 
Waynesville formation: Freas, 1968 
Whitewater formation: Raymond, W. H., 1960 
Ostracoda: See Arthropoda, Crustacea under Paleontology, 
invertebrate 
Paleozoic 
Ashtabula County well core: Crick, 1953 
General: Meek, 1865c; Verneuil, 1847 
Pennsylvanian 
Allegheny formation: Sturgeon, 1933, 1936, 1949a 
Brush Creek limestone: Ottum, 1969 
Conemaugh formation: Condit, 1909; Mark, 1912; Webb, D. 
R., 1972 
General: Franklin, G. J., 1953; Hall, James, 1843b; Herrick, 
1887a; Hoare, R. D., 1968b; La Rocque, 1955; Les-
quereux, 1854a; Meek, 187ld, 1871e, 1872d, 1875; 
Mix, 1918; Morton, S. G., 1836; Nesbitt, 1930; Root, 
S. I., 1961; Stevens, 1858a, 1858b; Whitfield, 1882, 
1891 
Mercer limestone: Mark, 1910, 1911 
Portersville shale: Hansen, M. C., 1973, 1974a; Laird, 1937 
Pottsville formation: Morningstar, 1922a, 1922b 
Vanport limestone: Stephenson, 1933; Taber, 1951 
Permian: La Rocque, 1955 
Porifera (Sponges) 
Devonian: Wells, J. W., 1943a 
Mississippian: Bucher, 1929; Hall, James, 1863c 
Ordovician: James, J. F., 1885c, 1887a; Rigby, 1966; Ulrich, 
E. 0., 1889a 
Pennsylvanian: Hoare, R. D., 1968a 
Permian: Herzer, 190lb 
Spiculites: Cavaroc, 1968 
Problematica: Karpinskii, 1909b; Ross, J.P., 1967 
Radiolaria: Foreman, H.P., 1959, 1963 
Scolecodonts 
Devonian: Eller, 1964; Stauffer, 1939; Tilton, T. L., 1969 
Mississippian: Bowen, A. S., 195la, 1951b 
Ordovician: Douglas, 1970b; Gries, 1934; Grygo, 1962 
Silurian: Foerste, 1888b 
Silurian 
Adams County: Foerste, 1919c; Schmidt, R. G., 1961 
Ashtabula County core: Rector, 1950 
Butler County, Ordovician-Silurian problem: Kanizay, 1950 
Cayugan evaporites: Alling, 1961 
Champaign County, Bellefontaine outlier: Moses, 1922 
Clinton group: Foerste, 1885, 1890, 1893a, 1895 
Delaware County: Carman, 1927e 
General: Foerste, 1915, 1919c, 1931; Hall, James, 1875a; 
La Rocque, 1955; Meek, 1871e, 1873; Newberry, 
1873a; Whitfield, 1882, 1891 
Guelph limestone: Nicholson, 1875e 
Highland County: Prosser, C. S., 1916c; Schmidt, R. G., 
1961 
Logan County, Bellefontaine outlier: Moses, 1922 
Lorain County core: Parker, J. W., 1950 
Niagaran: Bowman, 1956; Busch, 1939a; Morningstar, 1915; 
Priddy, 1938 
Ottawa County core: Kerr, J.E., 1950 
Southwestern Ohio: Foerste, 1917b, 1923 
Siphonophores, Ordovician: Caster, 1942b 
Sponges: See Porifera under Paleontology, invertebrate 
Stromatoporoidea 
Bibliography: Galloway, J. J., 1956 
Classification: Galloway, J. J., 1957b 
Devonian: Conkin, J.E., 1973a; Galloway, J. J., 1957a; Kel-
ler, P. H., 1963; Nicholson, 1875b; St. Jean, 1955 
Ordovician: Galloway, J. J., 1961; James, J. F ., 1886c; James, 
U. P., 1884a, 1884b 
Silurian: Nicholson, 1875b 
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Trace fossils 
Conostichus: Marple, 1956; Stout, 1956 
Mississippian: Osgood, 1972 
Ordovician: Osgood, 1965, 1969, 1970 
Paleontology, vertebrate 
Amphibians: Baird, 1964; Beerbower, 1963; Carroll, 1964, 
1968a, 1968b; Case, E. C., 1917; Cope, 1871, 1873, 
1875a, 1875b, 1877, 1881, 1885; Hussakof, 1916; 
Irving, 1964; McGinnis, 1965; Moodie, 1909, 1915, 
1916; Moran, W. E., 1942, 1952; Olson, E. C., 1970; 
Romer, 1930, 1963; Steen, 1931; Turnbull, 1958; 
Vaugh, 197l;Wyman, 1857b, 1858 
Bibliography: Gregory, J. T., 1973 
Birds, Pleistocene duck: Howard, H., 1951 
Fish 
Devonian 
Bone beds: Conkin, J. E., 1969; Newberry, 1857c; 
Reutinger, 194lb; Wells, J. W., 1943b, 1944a, 1944c 
Coelacanth: Schaeffer, 1962a, 1962b 
Collecting: Explorer, 196lb; Hyde, J. E., 1921, 1928, 
1965 
General: Barnett, R. C., Jr., 1971; Brainerd, l 852a; Bran-
son, E. B., 1911; Claypole, 1888c, 1893a, 1893b; 
Dean, B., 1899, 1911a; Denison, 1960; Hlavin, 1966; 
Hyde, J. E., 1921, 1928, 1965; La Rocque, 1955; 
Newberry, 1852, 1853e, 1856c, 1857c, 1868b, 
187ld, 1873c, 1875, 1878d, 1885a, 1888, 1889a; 
Orton, 1878b; Roberts, D. C., 1960; Scheele, 1965a, 
1965b; Skeels, 1962; Stauffer, 1909 
Paleoniscoids: Claypole, 1895d; Dunkle, 1964, 1973 
Placoderms: Branson, E. B., 1908a, 1908b, 1909; Oark, 
William, 1898; Claypole, 1892b, 1892c, 1892d, 
1893c, 1893e, 1893f, 1894b, 1895h, 1896a, 1896b, 
1896c, 1897a; Dean, B., 1896, 1900a, 1900b, 191lb; 
Dunkle, 1939, 1940, 1942a, 1942b, 1943, 1945a, 
1945b, 1946, 1947; Explorer, 196lc; Heintz, 1968; 
Hlavin, 1973; Hussakof, 1905, 1911; Kelsey, 1957, 
1964; Ludlum, 1973; Miles, 1966; Mitchell, S. W., 
1971a; Newberry, 1874n, 1883d, 1885b, 1886, 1887; 
Sinclair, 1956; Stensio, 1968; Wright, A. A., 1893, 
1894, 1897a 
Sharks: Case, G. R., 1967, 1973; Claypole, 1893d, 
1894a, 1895a, 1895c, 1895g; Dean, B., 1894, 1902; 
Dunkle, 1965; Harris, J. E., 1951; Hlavin, 1972; 
Kjellstrom, 1971; Woodward, A. S., 1938 
Mississippian: Claypole, 1897c; Cooper, C. L., 1936; Hitch-
cock, 1868; Newberry, 1873c, 1875 
Pennsylvanian: Baird, 1962; Baum, 1974; Case, G. R., 1967, 
1973; Cope, 1873, 1874a, 1874b; Foster, John Wens, 
1851c; Hansen, M. C., 1968; Hussakof, 1916; Morn-
ingstar, 1922a; Murphy, J. L., 1971; Newberry, 
1856d, 1857d, 1868a, 1873c, 1874c, 1874j, 1875, 
1889a; Romer, 1934; Safford, J.M., 1853; Wells, J. 
W., 1944b; Weston, 1944 
Permian: Hussakof, 1916; Romer, 1852; Stauffer, 1920; U.S. 
Geological Survey, 1972a 
Silurian: Leutze, 1960; Newberry, 1873c 
Fossil footprints and tracks: Carman, 1927b; Mitchell, R. H., 
1931, 1933; Patterson, R. P., 1971 
Mammals, Pleistocene 
Bear: Miller, Gerrit S., Jr., 1899 
Beaver: Cahn, 1932, 1936; Foster, John Wells, 1838; Garri-
son, G. C., 1967; Langdon, 1883; Newberry, 18741; 
Whipple, 1930; Wood, A. E., 1952 
General: Forsyth, 1963d; Hay, 0. P., 1923; Langdon, 1880; 
Mills, 1972b; Newberry, 1874i; Stewart, G. A., 1952; 
Thomas, E. S., 195 la, 195 lb; Whittlesey, 1869b 
Horse: Steller, 1964 
Mammoth: American Journal of Science, 1838b; Briggs, C., 
Jr., 1838a; Foster, John Wells, 1857; Hay, 0. P., 
1925; Mather, W.W., 1838d; Osborn, 1942;Wyman, 
1857a 
Mastodon: Atwater, 1820; Briggs, C., Jr., 1838b; Claypole, 
1895b; Dreimanis, 1968; Explorer, 1964, 1965; 
Foster, John Wells, 1838, 1839, 185la; Gilbert, G. 
K., 1871c; Hayes, S., 1895; Hicks, L. E., 1873; 
Horner, 1843; Klippart, 1875b; McClure, W. F., 
1904; Mann, 1962; Ogden, 1964a; Osborn, 1942; 
Peet, 1886; Surrarer, 1964; Thomas, E. S., 1952; Ver 
Steeg, 1938b, 1944c 
Mega/onyx: Oaypole, 189la; Leidy, 1852; Orton, 1891 
Moose: Mills, 1972a 
Ox: American Journal of Science, 1875; Leidy, 1852 
Peccaries: Finch, W. I., 1972; Hoare, R. D., 1964a, 1964b; 
Klippart, 1875a; Newberry, 1874k 
Rangifer: Guilday, 1966 
Paleozoic: La Rocque, 1955; Hlavin, 1970 
Pennsylvanian: Baird, 1963; Hildreth, 1837; Hoare, R. D., 
1968b; La Rocque, 1955; Moran, W. E., 1952; New-
berry, 1857d, 1868a, 1874c, 1874m, 1878c; Orton, 
1886d; Romer, 1930, 1952 
Permian: Burke, J. J., 1935; Hlavin, 1968, 1971; La Rocque, 
1955; Romer, 1952; Stauffer, 1916b 
Pleistocene: Potzger, 1951 
Reptiles: Carroll, 1972; Cope, 1872, 1881, 1897; Moodie, 1909; 
Moran, W. E., 1942; Newberry, 1868a; Peabody, 
1959; Romer, 1961; Stephens, J. J., 1964 
Type specimens: Hansman, 1962; Marple, 1964 
Paleozoic history, northwest Ohio: Janssens, 1974b 
Paleozoic rocks, cross section: Shearrow, 1966 
Paleozoic rocks, Vance wen, Delaware County: Stout, 1940c 
Paulding County: See also Oil and gas; Western Ohio 
Agricultural survey: Klippart, 1871 
Bituminous rock: Ba11 Associates, 1965 
Devonian formations, subsurface: Janssens, 1970b 
Devonian, Hamilton formation: Winchell, N. H., 1874b 
Devonian, Traverse group: Mitchen, S. W., 1971b 
Field guide: Frank, 1969 
General geology and geologic map: Winchell, N. H., 1874a 
Ground water: Ohio Division of Water, 1960a, 1970; Walker, A. 
C., 1959b, 1959c, 1959g 
Limestone and dolomite: Stout, 1941 
Paleontology, invertebrate, corals: Stewart, G. A., 1938; Stumm, 
1968c 
Pleistocene geologic history: Baker, F. J., l 960a 
Soil and soil map: Baker, F. J., 1960a, 1960d; Ohio Division of 
Lands and Soil, 1953b, 1955a, 1955b 
Water resources: Stout, 1943 
Peat 
Deposits: Dachnowski, 1912 
Growth rate: Sears, 1933 
Montgomery County: Andrews, 1871f 
Production: Cameron, 197 3; Ohio Division of Geological Survey, 
1959; U.S. Bureau of Mines 
Uses: Davis, C. A., 1912 
Pennsylvanian (stratigraphic geology): See also under Coal; Paleo-
botany; Paleontology 
Akron-Cleveland area: Frank, 1958 
Allegheny group 
Coals: Andrews, 1875b; Brant, 1954b, 1956a; DeLong, 1957; 
Denton, 1957a; Orton, 1884b; Thiessen, 1924 
General: Ferm, 1965b, 1968, 1969, 1970; Sturgeon, 
1936, 1943; Webb, J. E., 1963; Whaley, 1969; 
Whittlesey, 1884d; Zimmerman, R. K., 1966b 
Lisbon quadrangle: Sturgeon, 1933 
Nomenclature: Sturgeon, 1964d 
Paleoenvironments: Baroffio, 1964, 1966; Case, E. C., 
1917; Zimmerman, R. K., 1966a 
Petrology: Saxena, 1971 
Thickness: Flores, 1968 
Ames limestone: Bjurstrom, 1960; Bradley, J. E., 1964; 
Haines, F. E., 1965; Peterson, Robert M., 1973b 
Ashland County: Read, M. C., 1878b 
Athens County: Andrews, 1878; Aukland, 1952; Orton, 
1889c; Schuh, 1953; Sturgeon, 1954, 1958 
Belmont County: Andrews, 1874a; Arkle, 1972b; Cross, A. 
T., 1950c; Mitchell, R. H., 1929; Schaefer, J. E., 
1928; Stevenson, J. J., 1878; U.S. Geological 
Survey, 1970a; White, G. W., 1945b 
Bergholz quadrangle: DeLong, 197 3 
Brine-bearing strata: Stout, 19 3 2a 
Cadiz quadrangle: Griswold, 1902 
Caldwen North quadrangle: Smith, B. E., 1969 
Cambridge limestone: Bradley, J. E., 1964 
Camp Sherman quadrangle: Hyde, J. E., 1921 
Carroll County: Lamborn, R. E., 1942; Stevenson, J. J., 
1878; Upperco, 1961 
Carrollton quadrangle: DeLong, 1969 
Channel sandstone, Stark County: Coogan, 1970 
Clarion clay: Stout, 1932b, 1940a 
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Qays: Smith, W. H., 1962, 1965; Stout, 1923, 1939c 
Cleveland region: Cushing, H. P., 1931 
Coal, deep-core: Struble, 1971 
Coal deposition: Gray, H. H., 1963; Wanless, 1965, 1969 
Coal, general: Macfarlane, J., 1873 
Columbiana County: Newberry, 1878b; Stout, 1924; Whittle-
sey, 1874b, 1880 
Conemaugh group 
Athens County: Sturgeon, 1974 
Brush Creek depositional environment: Rollins, 197 4 
Coals: DeBrosse, 1957 
General: Condit, 1909, 1910, 1912b; Donahue, 1974a; 
Merrill, G. K., 1973b; Morris, D. A., 1967, 1968 
Noble limestone member: Murphy, I. L., 1967a, 1973a 
Nomenclature: Cohee, 1970 
Paleocurrents: Bush, E. C., 1965 
Portersville member: Laird, 1937 
Conodont biostratigraphy: Lane, H. R., 1971; Merrill, G. 
K., 1964, 1971, 1972a 
Correlation: Andrews, 1875b; Hall, James, 1842, 1843b, 
1848; Lesley, 1875; Meek, 1865a; Mitchell, R. 
H., 1935; Moore, R. C., 1944; Orton, 1885b; 
Stevens, 1858b; Thiessen, 1923, 1924; Wanless, 
1939; Weller, 1942; White, I. C., 1879; Williams, 
H. S., 1891 
Coshocton County: Hodge, 1878; Lamborn, R. E., 1954; 
Meyers, T. R., 1929 
Cow Run sandstone: Laubach, 1953; Phillips, D. L., 1951 
Cross sections: Shearrow, 1957b 
Cuyahoga County: Pedry, 1951 
Cyclic deposition: Beerbower, 1961; Cross, A. T., 1949c; 
Gray, H. H., 1961; Morris, D. A., 1961; Stout, 
193lc; Webb, D. K., 1961; Willard, 1895 
Dellroy quadrangle: DeLong, 1968 
Deltaic deposition: Ayers, W. B., 1972; Donaldson, A. C., 
1969b, 1972a, 1972c, 1974; Ferm, 1969, 1970; 
Fisher, W. L., 1969; McMath, 1965; Wanless, 
1970; Whaley, 1969 
Desiccation conglomerates: Hyde, J. E., 1908a 
Dorr Run shale: Sturgeon, 1949a 
Fairfield County: Wolfe, E. W., 1961, 1962 
Flint Ridge area: DeLong, 1972; Mark, 1916; Turkopp, 
1915 
Flushing quadrangle: Griswold, 1908 
Gallia County: Blake, 1952; Stout, 1916; Wilson, R. L., 
1950 
Garrettsville quadrangle: Fuller, I. 0., 1965 
Gaysport limestone: Baker, H., 1967; Neff, J. W., 1965 
Geauga County: Fuller, J. 0., 1965; Pedry, 1951; Read, M. 
c., 1871 
General: Andrews, 187lc, 187ld; Arkle, 1972a, 1974; 
Bownocker, 1917a; Branson, C. C., 1962; Carney, 
1910c; Cross, A. T., 1950b; Denton, 1961; 
Harper, A. R., 1948; Hildreth, 1836a, 1838; 
Lafferty, 1941; La Rocque, 1955; Macfarlane, J., 
1873; Newberry, 1870c, 1873a, 1874c, 1874g, 
1878a, 1879a, 1883a; Orton, 1880, 1882c, 
1883b, 1883d, 1884a, 1888a, 1893b, 1893d; 
Roy, 1884d; Stevenson, J. J., 1876, 1904; Stout, 
1923, 1939a; White, I. C., 1891; Whittlesey, 
1869a, 1869b 
Gilboy sandstone: Turrill, 1960 
Grafton sandstone: Hoge, 1963 
Guernsey County: Andrews, 1874a; Mix, 1918; Nesbitt, 
1930; Schaefer, J. E., 1928; Stevenson, J. J., 
1878 
Hanging Rock district: Orton, 1878c 
Harlem coal underclay: Callahan, 1966 
Harrison County: Fagerstrom, 1953; Lehman, R. J., 1954; 
Stevenson, J. J., 1878 
Hocking County: Andrews, 1878; Hall, J. F., 1951; Merrill, 
W. M., 1948, 1950; Whittlesey, 1877b 
Hocking Valley coal field: Orton, 1889c 
Hockingport sandstone: Martin, W. D., 1965, 1969 
Holmes County: Read, M. C., 1871, 1878b; White, G. W., 
1949 
Huntington quadrangle: Campbell, M. R., 1900 
Iron ore-bearing formations: Orton, 1884c 
Jackson County: Roy, 1883a, 1885b, 1899; Stout, 1916; 
Weiss, R. M., 1951 
Jefferson County: Donaldson, A. C., 1972b; Griswold, 1907; 
Newberry, 1878c 
Kenova quadrangle: Phalen, 1908, 1912 
Kensington quadrangle: DeLong, 1965a 
Knox County: Read, M. C., 1878a; Root, S. I., 1958, 1961 
Lawrence clay: Stout, 1931b 
Lawrence County: Ferm, 1971; Hildreth, 1836b; Maxey, 
1940; Selby, 1887; Stout, 1916 
Licking County: Carney, 1906a, 1909a; Crombie, 1952; De-
Long, 1972; Foster, John Wells, 1838; Franklin, 
G. I., 1953, 1961; Herrick, 1887a; Mark, 1916; 
Read, M. C., 1878a; Turkopp, 1915 
Limestones: Bownocker, 1915; Lamb, 1909, 1910; Lamborn, 
R. E., 1947, 1951; Orton, Jr., 1906 
Lithofacies patterns: Berryhill, H. L., 1970 
Lower Freeport sandstone: Flores, 1967a, 1967b; Laubach, 
1953 
Mahoning County: Lamb, 1909, 1910; Lamborn, R. E., 
1942; Newberry, 1878c; Stephenson, 1933 
Malvern quadrangle: DeLong, 1965b 
Massillon sandstone: Bownocker, 1921b; Gray, H. H., 1956 
Meigs Creek (No. 9) coal: Brown, C. N., 1884; Smith, W. 
H., 1952a 
Mercer limestone: Mark, 1910, 1911 
Middle Kittanning (No. 6) coal: Sturgeon, 1944 
Minerva quadrangle: DeLong, 1967b 
Mississippian-Pennsylvanian unconformity: Calvert, 1968b; 
Danner, 1955; Hyde, I. E., 191la; Lamb, 1911; 
Merrill, W. M., 1950; Reutinger, 1941a; Schroyer, 
1915; Stephenson, 1933; Ver Steeg, 1948 
Monongahela group: Arkle, 1960; DuFeu, 1956; Cross, A. 
T., 1948; Hoover, I. R., 1967, 1969; Roen, 
1969; Stout, 1928, 1929b, 1954; Streib, 1969b 
Monongahela group coals: Denton, 1960; Thiessen, 1923 
Monroe County: Andrews, 1874a; Arkle, 1950a, 1950b, 
1953; Cross, A. T., 1948, 1950c 
Morgan County: Norling, 1957, 1958 
Muskingum County: DeLong, 1972; Foster, John Wells, 
1838; Mark, 1916; Mix, 1918; Stevenson, J. I., 
1878; Stout, 1918; Turkopp, 1915 
Noble County: Andrews, 1874a 
Nomenclature: Collins, H. R., 1960; Lesley, 1875; Orton, 
1883b; Prosser, C. S., 190lc, 1905a; Williams, H. 
s., 1891 
Northeastern Ohio: Lesley, 1875; Newberry, 1871b; Rau, 
1970a; Whittlesey, 1852, 1872c 
Oil-bearing sands: Bownocker, 1903a 
Paleostream analysis: Donaldson, 1969c 
Perry County: Andrews, 1875c, 1878; Flint, N. K., 1946, 
1948, 1949, 1951; Whittlesey, 1872b, 1877b 
Pike County: Jessup, 1951; Stout, 1916 
Pittsburgh (No. 8) coal: Berryhill, H. L., 1955; Brown, C. 
N., 1888; Cross, A. T., 1954a; DeLong, 1955; 
Lovejoy, 1888a; Smith, G. E., 1952 
Pittsburgh sandstone: U.S. Geological Survey, 1974b 
Pomeroy coal: See Redstone coal 
Portage County: Fuller, J. 0., 1965; Newberry, 1878b; 
Ver Steeg, 1932a; Whittlesey, 1878; Winslow, J. 
D., 1966 
Pottsville group: Gray, H. H., 1954; Marple, 1950 
Pottsville group coals: Granchi, 1958; Orton, 1884b 
Putnam Hill limestone: Franks, 1973a, 1973b 
Redstone (No. 8a) coal: Cross, A. T., 1956; DeLong, 1955; 
Lovejoy, 1888a 
Redstone limestone: DuFeu, 1956 
Ross County: Hyde, I. E., 1921 
Sandstones: Bownocker, 1915; Flores, 1965; Thompson, B. 
A., 1963 
Scioto County: Baker, M. V., 1931; Calvert, 1968c; Hil-
dreth, 1836b; Stout, 1916 
Sedimentary structure: Gray, H. H., 1950 
Sedimentation: Donaldson, A. C., 1972b 
Shales: Lamborn, R. E., 1938; Roberts, H. H., 1966 
Sharon (No. 1) coal: Howells, 1885 
Sharon conglomerate: Banks, 1974; Bowen, C. H., 1952, 
1953a, 1954a; Bownocker, 192lb; Cochran, 1959; 
Couchot, 1972; Farnsworth, C., 1957a; Fuller, J. 
0., 1947, 1950a, 1950b, 1950c, 1955, 1965; 
Heimlich, 1970; Lamb, 1911; McClure, R. I., 
1939; Meckel, 1967; Mrakovich, 1969a, 1969b, 
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1974; Potter, P. E., 1956a, 1956b; Shotwell, 
1974; Siever, 1956; Wells, T. L., 1970; White, I. 
c., 1881 
Skelley limestone: Baker, H., 1967; Neff, J. W., 1965 
South Bloomingville quadrangle: DeLong, 1967a 
Southeastern Ohio: Stevenson, J. J., 1874 
Southern Ohio: Stout, 1916 
Stark County: Baroffio, 1958; Claypole, 1895e; Coogan, 
1970; DeLong, 1963; Gray, H. H., 1954; Lamb, 
1909, 1910; Newberry, 1878b 
Stratigraphic relations to acid mine-water production: Hanna, 
Sandstones: Lambert, R. A., 1969; Martin, W. D., 1957 
Shales: Lamborn, R. E., 1938 
Sherman sandstone: Healy, 1956 
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Stratigraphic relations to acid mine-water production: Hanna, 
G. P., Jr., 1963a 
Upper Marietta sandstone: Martin, W. D., 1949; Thoms, 
1956 
Washington County: Arkle, 1972b; Cross, A. T., 1948, 
1950c; Frye, 1937; Kellenberger, 1960; Smith, B. 
E., 1960; Smith, W. H., 1948a; Stauffer, 1920; 
Stearns, D. L., 1957 
Waynesburg sandstone: Martin, W. D., 1957, 1965; Miller, 
D. J., 1942 
G. P., Jr., 1963a 
Stratigraphic sections: Andrews, 1871 a 
Summerfield quadrangle: Condit, 1923 Perry County: See also Coal; Glacial geology; Mississippian; Oil 
Summit County: Savage, 1951 b; Stauffer, 1944 
Tectonic chronology: Ferm, l 965a 
Thickness estimate: Lamborn, R. E., 1934 
Trumbull County: Szmuc, 1953 
Tuscarawas County: Gray, H. H., 1952; Lamborn, R. E., 
1956; Newberry, 1878b 
Uniontown sandstone: Turrill, 1960 
Vanport limestone: Tellian, 1952 
Vinton County: Stout, 1927 
Washington County: Andrews, 1874a; Arkle, 1972b; Cross, 
A. T., 1948, 1950c; Frye, 1937; Kellenberger, 
1960; Marietta College Department of Geology, 
1972; Smith, B. E., 1960; Smith, W. H., 1948a, 
1948b; Stearns, D. L., 1957 
Water-bearing horizons: Stout, 1943, 1944a 
Wayne County: Conrey, 192lb; Multer, 1955, 1957; Read, 
M. C., 1878b 
Waynesburg coal: White, G. W., 1947b 
Wellsville quadrangle: Hance, 1925 
Woodsfield quadrangle: Condit, 1923 
Permian (stratigraphic geology): See also under Coal; Paleo-
botany; Paleontology 
Antiquity sandstone: Martin, W. D., 1957; Mushake, 1956 
A thens County: Schuh, 1953; Stauffer, 1920; Sturgeon, 
1958 
Belmont County: Arkle, 1972b; Condit, 1923; Cross, A. T., 
1950c; Mitchell, R. H., 1929; Stauffer, 1920; 
U.S. Geological Survey, 1970a; White, G. W., 
l 945b, 194 7b 
Brine-bearing strata: Stout, 1932a 
Clays: Stout, 1923 
Coals: ColJins, H. R., 1960; Denton, 1960 
Correlation: Dunbar, 1960; U.S. Geological Survey, 1972a 
Cyclic deposition: Beerbower, 1961; Cross, A. T., 1949c 
Dunkard group: See General; Pennsylvanian-Permian 
General: Arkle, 1972a, 1974; Barlow, 1972; Bownocker, 
191 7 a; Clendening, 1970, 1972; Cross, A. T., 
1950c, 1952a, 1952d; Harper, A. R., 1948;Lafferty, 
1941; La Rocque, 1955; Lorenz, 1971a, 197lb; 
Malone, 1969; Newberry, 1870c, 1873a; Orton, 
1893b; Stauffer, 1916b; Stevenson, J. J., 1876, 1904; 
Stout, 1939a; White, I. C., 1891 
Geochemistry, Dunkard group: Vernuri, 1968 
Harrison County: Fagerstrom, 1953; White, G. W., 1947b 
Hockingport sandstone: Martin, W. D., 1955, 1957, 1965, 
1969 
Hundred sandstone: Martin, W. D., 1949 
Jefferson County: Griswold, 1907; Lamborn, R. E., 1930; 
Stauffer, 1920 
Leith sandstone: Swinehart, 1969 
Limestones: Lamborn, R. E., 1951 
Lithofacies patterns: Berryhill, H. L., 1970; Camp, T. M., 
1968; Martin, W. D., 1972; O'Brien, D. C., 1964 
Marietta sequence sandstones: Thompson, L. E., 1963 
Meigs County: Stauffer, 1920 
Monroe County: Arkle, 1950a, 1950b, 1953; Condit, 1923; 
Cross, A. T., 1948, 1950c; Stauffer, 1920 
Morgan County: Norling, 1957, 1958; Stauffer, 1920 
Muskingum County: Stout, 1918 
Noble County: Stauffer, 1920 
Nomenclature: Prosser, 1901c, 1905a; Roen, 1969 
Paleotectonics: Berryhill, H. L., 1967a, 1967b 
Pennsylvanian-Permian: Barlow, 1972; Berryhill, H. L., 
l 967a; Camp, T. M., 1968; Clendening, 1969, 
1970; Frye, 1938a; Hoover, J. R., 1969; Roen, 
1969; White, G. W., 1947b 
and gas; Pennsylvanian 
Aeromagnetic map: Philbin, 1965 
Bessie Furnace: Stout, l 938d 
Boulders in coal: Hicks, L. E., 1879; Orton, 1892 
Brines, oil-field: Thompson, W. E., 1973 
Buckeye Lake: Detmers, 1912; Tressler, 1940 
Clay mineralogy: Calmer, 1971; Webb, D. K., 1961 
Clays: Schultz, L. G., 1958; Stout, 1923 
Coal: Andrews, 187 lc, 1873b; Bownocker, 1917a; Brant, 
1954b, 1956a, 1960a; Dean, E. S., 1949; De-
Brosse, 1957; Foster, John Wells, 185 lb; Granchi, 
1958; Hyde, J. E., 1912b; Mather, W. W., 1853; 
Orton, 1884b; Read, M. C., 1878c; Walker, F. 
E., 1966; Whittlesey, 1872b, 1873b, 1877b 
Core tests: Wertman, 1959 
Drainage changes: Davis, H. J., 1899; Tight, W. G., 1897b 
Field guide: Flint, N. K., 1949; Ohio Division of Geological 
Survey, 1966 
Flood, Crooksville area: Cross, W. P., 1950c 
Fossil footprints: Carman, l 927b 
Gas analyses: Moore, B. J., l 966b 
General geology: Andrews, 1878; Bowen, C. H., 1947; 
Flint, N. K., 1946, 1948, 1951; Hildreth, 1834 
Geologic map: Flint, N. K., 1948, 1951 
Glacial geology: Reutinger, 194la; White, G. W., 1939a; 
Wright, G. F., 1890a 
Glass sand: Bownocker, 1926a; Burchard, 1907 
Ground water: Schmidt, James J., 1962i; Walker, A. C., 
1958b, 1958c, 1962g 
Iron ore: Andrews, 1873b; Kent, 1877; Whittlesey, 1872a 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian formations: Andrews, 1879a; Hyde, J. E., 1953 
Mississippian, Maxville limestone: Friedman, 1952, 1956; 
Lamborn, R. E., 1945; Morse, W. C., 1910; 
Scatterday, 196 3 
Molding sand: Bownocker, 1923 
Oil and gas: Alkire, 1952a; Bownocker, 1901, 1903a, 1910, 
191lb; Kerr, T. H., 1949; Overbey, 1971; Slider, 
1949; Wakenight, 1927 
Paleobotany, coal plants: Andrews, 1875c 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleomagnetism, Jonathan Creek formation: Careaga, 1971 
Paleontology, invertebrate 
Brachiopods, Pennsylvanian: Sturgeon, 1968 
Conodonts, Mississippian: Scatterday, 1963; Thompson, 
T. L., 1971 
Foraminifera, Fusulinidae: Smyth, 1951a, 1957; Thomp-
son, M. L., 1936 
Foraminifera, small: Marple, 1955b 
Gastropods: Sturgeon, l 964a, 1964b 
Maxville limestone fauna: Morse, W. C., 1911 
Ostracods: Marple, 1952 
Pottsville fauna: Morningstar, l 922b 
Pennsylvanian 
Ames limestone: Bjurstrom, 1960 
Cambridge limestone: Kozusko, 1968 
Conemaugh formation: Condit, l 912b 
Gaysport limestone: Baker, H., 196 7 
Mercer limestone: Mark, 1910 
Skelley limestone: Baker, H., 1967 
Reservoir sedimentation: Hahn, 1963 
Silurian, Clinton sandstone: Msek, 197 3 
Strip-mine overburden: Limstrom, 1951 b 
Structure: Erickson, T. D., 1959 
Water resources: Ohio Division of Water, 1966a, 1968; 
Stout, 1943 
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Petrified wood, southeastern Ohio: Mitchell, R. H., 1951 
Petrified wood used by aborigines: Murphy, J. L., I973c 
Petrology 
Algal stromatolite mound: Textoris, 1966a, 1966b 
Allegheny rocks: Saxena, 1971 
Carbohydrate residues: Swain, F. M., 1967 
Carbonate microfacies: Carozzi, 1967 
Celestite-bearing rocks: Kraus, 1905a 
Cherts, Devonian: Westgate, 1929 
Cincinnatian series: Osborne, 1968a, 1969a, 1969b, 1970a 
Clays 
Coal formation: Stout, 1923 
Underclays: Schultz, L. G., 1958 
Clinton sandstone: Msek, 1973 
Coal: Cady, 1955a, 1955b, 1958; Parks, 1956 
Conglomerate 
Black Hand: Ver Steeg, 1947 
Sharon: Bowen, C. H., 1952, 1953a, 1954a; Fuller, J. 
0., 1947 
Cuttings from Vance well: Pye, 1946 
Cynthiana formation: Weiss, M. P., 1963a, 1963b, 1965 
Dayton formation: Gerrard, 1959 
Dolostones: Jackson, J. A., 1968 
Dolomites: Stout, 1941 
Eden formation: Edwards, W. R., 1957; Norman, 1959; 
Sharp, E. R., 1957; Weiss, M. P., 1963a, 1963b, 
1965 
Evaporite fades: Briggs, L. I., Jr., 1958 
Flint: Carskadden, 1969; Stout, 1945a 
Greenbrier formation: Rittenhouse, 1949a 
Greenfield dolomite nodules: Wells, J. W., 1942a 
Greenfield formation: Miller, P. M., 1956 
Kope and Fairview formations: Osborne, 1971 a 
Limestone 
Ames: Bjurstrom, 1960; Bradley, J. E., 1964; Haines, F. 
E., 1965 
Arnheim: Baptista, 1969 
Brassfield: Hopkins, 1954; O'Donnell, E., 1967, 1970; 
Pennell, 195 2 
Cambridge: Bradley, J. E., 1964; Kozusko, 1968 
Cincinnatian series: Martin, W. D., 1971; Osborne, 1966, 
1967, 1972a; Weiss, M. P., 1960a, 1960c; Wetzel, 
1968 
Columbus: Cunningham, F. F., Jr., 1972; Jackson, R. R., 
1952; Moore, C. V., 1951; Struble, 1952 
Cynthiana: Edwards, W. R., 1957 
Delaware: Jackson, R. R., 1952; Moore, C. V., 1951; 
Struble, 1952; Westgate, 1933 
Detroit River: Cunningham, F. F., Jr., 1972; Stumm, 1945 
Devonian: Skrzyniecki, 1972 
General: Stout, 1941 
Latonia: Farber, 1968 
Liberty: Kuder, 1964 
McMillan: Bayha, 1965 
Maxville: Friedman, 1952, 1956; Lamborn, R. E., 1945; 
Manger, G. E., 1963 
Pennsylvanian: Mitchell, R. H., 1935 
Vanport: Teflian, 1952 
Whitewater: Kuder, 1964 
Logan formation: Pinker, 1970 
Marl: Stout, l 940b 
Micrite in Cincinnatian limestones: Lobo, 1973 
Mudstones, Cincinnatian: Scotford, 1962 
Mudstones, nonclay fractions: Brownstein, 1960 
Niagaran: Priddy, 1939 
Peebles formation: Mallin, 1951 
Precambrian rocks: Condit, 1913; Gonterman, 1973; Mc-
Cormick, G. R., 1960, 1961; Summerson, 1962 
Sands 
Beach: Pettijohn, F. J., 1932, 1933, 1941, 1943 
Molding: Bownocker, 192lb, 1923 
Ohio: Condit, 1912a 
Sandstone 
Antiquity: Mushake, 1956 
Berea: Foreman, F., 1940; Jaycox, 1973; Lene, 1966, 
1969a, 1969b; Manger, G. E., 1963; Thomsen, 
1934 
Black Hand: Ver Steeg, 1947 
Carboniferous-Permian: Lambert, R. A., 1969; Thomp-
son, B. A., 1963 
Clay-bonded: Henderson, H.B., 1916 
Connellsville: Fassett, 1964 
Gilboy: Turrill, 1960 
Grafton: Hoge, 1963 
Hillsboro: Brown, J. L., 1951; Carman, 1930a; Schill-
hahn, 1929 
Hundred: Martin, W. D., 1949 
Keener: Manger, G. E., 1963 
Lower Freeport: Flores, 1967a 
Massillon: Gray, H. H., 1956 
Mount Simon: Baker, G. F., 1974 
Oil-field: Goldman, 1917 
Oriskany: Brown, J. L., 1951 
"Pittsburgh": U.S. Geological Survey, 1974b 
Rose Run: Baker, G. F., 1974 
Sherman: Healy, 1956 
Sylvania: Bennett, T. W., 1962, 1963; Brown, J. L., 
1951; Carman, 1936 
Uniontown: Turrill, 1960 
Upper Marietta: Martin, W. D., 1949 
Waynesburg: Miller, D. J., 1942 
Shale 
Bedford: Laswell, 1948 
Cincinnatian: Butler, J. C., 1973; Scotford, 1965 
Eden: Ward, R. A., 1966 
General: Lamborn, R. E., 1938 
Ohio: Brown, J. L., 1951 
Silurian reef rock: Winzeler, 197 4 
Teays-Mahomet Valley deposits: Manos, 1960, 1961 
Till: Droste, 1958; Sitler, R. F., 1955a, 1955b, 1957, 1963, 
1968 
Travertine and tufa rock: Stout, 1940b 
Tymochtee formation: Hellert, 1972; Miller, P. M., 1956 
Waynesville formation: McCormick, C. L., 1964 
X-radiography method: Weiss, M. P., 1966 
Phosphorus, in Sandusky River: Baker, D. B., 1973 
Photogrammetric map, Franklin County: Williamson, 1957 
Photogrammetry: Hancock, 1961; Pincus, 1959c; Yurdakul, 
1961 
Photointerpretation, highway engineering: Johnson, G. 0., 1974; 
Struble, 1965, 1966 
Physiographic map, Ohio: Bier, 1956 
Pickaway County: See also Central Ohio; Devonian; Glacial 
geology; Mississippian 
Aeromagnetic map: Philbin, 1965 
Bituminous rock: Ball Associates, 1965 
Devonian, general: Stauffer, 1909 
Devonian, Olentangy shale: Gable, 1973 
Drainage changes: Nichols, R. H., 1910 
Field guide: Goldthwait, 1952b 
Floods at Circleville: Edelen, 1964c 
Floods in 194 7: Cross, W. P., 1948b 
General geology: Andrews, 1874a; Foley, D., 1973, 1974; 
Hildreth, 1834; Hubbard, G. D., 1915; Thomas, 
D., 1970 
Glacial deposits, mineralogy: Rosen, 1964 
Glacial erratics: Lapham, D., 1832 
Glacial geology: Schuster, 1952 
Gravity anomaly: Batsche, 1963 
Ground water: Norris, 1956; Ohio Division of Water, 1965; 
Schmidt, James J., 1961a, 1961b, 1961c, 196ld, 
1961e 
Land-use planning: Foley, D., 1973, 1974 
Limestone and dolomite: Stout, 1941 
Mississippian, Bedford shale and Berea sandstone: Pepper, 
1954; Prosser, C. S., 1912a 
Mississippian, Waverly: Prosser, C. S., 1904 
Paleontology, Devonian conodonts: Gable, 1973 
Paleontology, Devonian corals: Stewart, G. A., 1938 
Precambrian: McCormick, G. R., 1961 
Radiocarbon dating: Libby, 1954; Rubin, 1955 
Seismic survey: Mayhew, 1969; Watkins, J. S., 1964b 
Soil and soil map: Ohio Division of Lands and Soil, 196li 
Structure: Kantrowitz, 195 9 
Sub-Trenton rocks, cross section: Calvert, 1964b 
Water resources: Ohio Division of Water, 1963; Pree, 1965; 
Stout, 1943 
Pickle liquor disposal in subsurface: Bayazeed, 1973 
Pike County: See also Devonian; Mississippian 
Building stone: Bownocker, 1915 
INDEX 233 
Coal: Brant, 1960a; Granchi, 1958 
Cryptoexplosion structure, general geology: Reidel, 1972 
Cryptoexplosion structure, gravity survey: Flaugher, 1973; Zahn, 
1965 
Devonian, general: Stauffer, 1909 
Devonian, Olentangy shale: Lamborn, R. E., 1929 
Drainage changes: Leverett, 1897b; Tight, W. G., 1895 
Economic geology: Bengston, 1950 
Field guide: Forsyth, 1963a 
General geology: Jessup, 1951; Melvin, J. H., 1933; Orton, 1874; 
Stout, 1916 
Geologic map: Melvin, J. H., 1933; Orton, 1874 
Glacial geology: Wright, G. F., 1890a 
Ground water: Norris, 1965a, 1966b, 1966c, 1967b, 1969b, 
1970; Ohio Division of Water, 1965; Pree, 1960e, 
1962g; Schmidt, James J., 1961f, 1962b; Smith, R. 
C., 1953a; U.S. Geological Survey, 1970e 
Landslides: Hubbard, G.D., 1908c 
Limestones and dolomites: Stout, 1941 
Marl: Stout, 1940b 
Mississippian rocks 
Contorted beds: Brooks, H.K., 1958; Single, 1956 
Flow markings: Wilson, W. J., 1950 
General: Holden, 1942; Hyde, J.E., 1953 
Ripple marks, Bedford and Berea formations: Hyde, J. E., 
191lb 
Sunbury shale: Prosser, C. S., 1902 
Waverly formations: Hyde, J.E., 1915 
Oil and gas: Bownocker, 1910 
Ordovician, in subsurface: Hariharan, 1970 
Paleontology, invertebrate 
Eurypterids: Leutze, 195 8 
Foraminifera: Conkin, J.E., 1961 
Pennsylvanian, Sharon conglomerate: Couchot, 1972 
Section in deep well: Bassler, 1911 
Silurian 
Cross section: Horvath, 1970b 
General: Horvath, 1964 
Greenfield formation: Miller, P. M., 1956 
Peebles formation: Mallin, 1951 
Tymochtee formation: Hellert, 1972; Miller, P. M., 1956 
Soil and soil map: Powell, K. L., 1971; Wells, D. A., 1852 
Strip-mine overburden: Limstrom, 195 lb 
Structure: Tobin, 1961 
Teays-Mahomet Valley deposits: Manos, 1960 
Water resources: Smith, R. C., 1953a; Stout, 1943 
White clays: Leverett, 1892b 
Piketon quadrangle, general geology and geologic map: Melvin, J. H., 
1933 
Piqua area, geology and hydrology: Norris, 1961a 
Pleistocene and Recent deposits: See also Glacial deposits; Glacial 
geology; Sedimentation 
Artifacts from Pleistocene lake beaches: Smith, A.G., 1953 
Beach ridges, northern Ohio: Forsyth, 1959; Hough, J. L., 1958; 
Scadden, 1964; Schooler, 1974 
Belmont County, terrace: Lessig, 1959b 
Buried soil, Shelby County: Forsyth, 1956b, 1958 
Castalia Prairie, Erie and Sandusky Counties: Sears, 1967 
Columbiana County: Hance, 1925; Lessig, 1959c, 1964 
Cuyahoga County, eolian deposits: White, G. W., 1953 
Cuyahoga County, Garfield Heights: Miller, B. B., 1970b, 1972 
Eolian deposits: National Research Council, 1952 
Erie County, marl deposits: Clark, A. L., 1958, 1961; Sterki, 
1920 
Farmersville quadrangle: Wright, F. M., 1970 
Field trip: Goldthwait, 1952b, 1952c 
Forest sequence, postglacial: Potter, L. D., 1946, 194 7 
Forests, Wisconsinan-age: Burns, G. W., 1958; Sears, 1948a 
Franklin County: Norris, 1959d; Ohio Academy of Science, 
1953 
General: Desor, 1852; Goldthwait, 1953; La Rocque, 1955; 
Scheele, 1966 
Geophysical techniques: Blackhall, 1974 
Hamilton County, Little Miami River: Doroshenko, 1948 
Hamilton quadrangle: Brace, 1968 
Heavy minerals in till, Butler and Hamilton Counties: Breene, 
1957 
Hocking River terraces: Kempton, 1956 
Human relic, Huron County: Claypole, 1896d 
Ice dam at Cincinnati: Lesley, 1883 
Jefferson County: Hance, 1925 
Lacustrine deposits: Camp, M. J., 1972b 
Lake Erie basin: Dreimanis, 1969; Lewis, C. F. M., 1966b, 1969; 
Ross, A. R., 1950 
Licking River terraces: Jones, R. L., 1959 
Loess: Coppinger, 1968; Hall, G. F., 1969; Khangarot, 1969a 
Madison County, Orleton Farms mastodon site: Sears, 1952 
Marl deposits: Rouse, 1929; Sterki, 1920; Stout, 1940b 
Mercer County, small kettle: Urban, 1970 
Middletown quadrangle, northern part: Wright, F. M., 1970 
Minford silt: Calvert, 1968b; Norris, 1958; Stout, 193ld, 1960 
Montgomery County, Wright-Patterson Air Base: Forsyth, 1961b 
Montmorillonite and goethite: Brace, 1969b 
Muskingum County, Licking River terraces: Jones, R. L., 1959 
Ohio River valley: King, A. T., 1854 
Ottawa County: Sparling, 1965 
Paleobotany, fossil wood: Elfner, 1971 
Paleontology, Mollusca: La Rocque, 1966-1970; Nave, 1968, 
1969; Sterki, 1920 
Postglacial beaver site: Garrison, G. C., 1967 
Preble County: Thomas, J.B., 1970 
Pre-Illinoian lake clays, Hamilton County: Ettensohn, 1970, 
1974 
Radiocarbon dating: Arnold, J. R., 1951; Barendsen, 1957; 
Crane, 1956; Flint, Richard F., 1951, 1955a, 1955b, 
1956, 1957; Forsyth, 1961a, 1965g; Horberg, 1955; 
Libby, 1951, 1954; Ogden, 1966, 1967a, 1967b, 
1967c, 1969; Rubin, 1955, 1958; Suess, 1954 
Stream deposits, vesiculated mud: Griffin, R.H., 1943 
Summit County, Cuyahoga River valley: Wittine, 1970 
Teays Lake: Janssen, 1960 
Teays-Mahomet Valley deposits: Manos, 1960, 1961 
Teays Valley: Norris, 1958 
Travertine and tufa: Stout, 1940b 
Washington County: Frye, 1937 
White clays, Adams, Highland, and Pike Counties: Leverett, 
1892b 
Whitewater River basin: Thorp, 1957 
Pleistocene and Recent geology: See also Glacial geology 
Butler County: Goldstein, 1968 
Cedar Bog, geologic history: Richard, 1974 
Cincinnati area: Durrell, 1961; Fenneman, 1916; Forsyth, 1964a; 
Goldthwait, 1961a 
Climate: Dreimanis, 1968; Wayne, 1967 
Cuyahoga River valley: Gardner, G.D., 1974 
Drainage changes: Coffey, 1958, 1961 
Fairfield County, Standing Stone: Stout, 1952 
General: Goldthwait, 1959; Wright, G. F., 1908 
Hocking River valley, drainage changes: Baker, J., 1965; Merrill, 
W. M., 1953 
Microclimate: Wolfe, J. N., 1951 
Oak Openings: Burke, M. R., 1973 
Ohio River drainage: Fowke, 1933 
Plant migrations: Braun, 1928 
Preble County: Blackman, 1970; Thomas, J.B., 1966 
Sunn Hill, Scioto County: Stout, 1960 
Teays River: Forsyth, 1965c; Ver Steeg, 1946 
Valley entrenchment: Ireland, 1946 
Vegetative history indicated by biogenic opal in soil: Wilding, 
1968b 
Portage County: See also Glacial geology; Northeastern Ohio; Oil and 
gas; Pennsylvanian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Buried valleys: Pakiser, 1956; Ver Steeg, 1934; Warrick, 1960; 
Winslow, J. D., 1957a, 1957b 
Calcareous tufa: Stout, 1940b 
Clay minerals: Droste, 1956b 
Clays, coal-formation: Stout, 1923 
Coal: Bownocker, 1917a; Brant, 1960a; Granchi, 1958; Orton, 
1884b 
Cuyahoga River, history and geology: Gardner, G.D., 1974; Rau, 
1969b 
Devonian limestones: Dow, 1961, 1962 
Devonian, Ohio shale Foerstia zone: Schopf, J.M., 1970 
Drainage changes: Scranton, 1932b 
Engineering geology, Cuyahoga River valley: Gardner, G. D., 
1974 
Field guide: Fuller, J. 0., 1950a; Gardner, G. D., 1974; Pettit, 
1954; White, G. W., 1952a 
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Garrettsville quadrangle, general geology and geologic map: 
Fuller, J. 0., 1965 
Gas analyses: Moore, B. J., 1966a, 1966b 
General geology: Newberry, 1878b; Whittlesey, 1878; Winslow, 
J. D., 1957a, 1966 
Geologic map: Newberry, 1878b; Winslow, J. D., 1966 
Geology and hydrology, Fish Creek basin: Carothers, T. A., 1973 
Glacial deposits: Favede, 1969; Gardner, G.D., 1972a; Redfield, 
1844; White, G. W., 1952a 
Ground water: Cummins, 1960a, 1960b; Schmidt, James J., 
1954b; Schultz, M. G., 1973; Sedam, 1973; Walker, 
A. C., 1959m, 1962b, 1962c, 1962d; Warrick, 1960; 
Winslow, J. D., 1957a, 1966 
Hydrogeologic investigation of a sanitary landfill: Buller, 1971 
Hydrology, Twin Lakes: Buller, 1974 
Landslides: Gardner, G.D., 1972b 
Limestone: Lamborn, 1951 
Limnology 
Twin Lakes: Buller, 1973; Cooke, G. D., 1974; Mccomas, 
1974b; Oros, 1974 
West Branch Reservoir: Manner, 1971; Williams, R. L., 1972 
Mahoning River, water quality: Hulman, 1973 
Marl: Stout, 1940b 
Mineral collecting, selenite: Birkheimer, 1938 
Mineralogy, thenardite: Connors, 1974 
Mississippian, Berea sandstone: de Witt, 1951 
Nelson Ledges, general geology: Cochran, 1959; Farnsworth, C., 
1957a; Pettit, 1954, 1958; Ver Steeg, 1932a 
Paleobotany, palynology: Shane, L. C. K., 1972 
Paleontology 
Brachiopods: Sturgeon, 1968 
Fish spine: Murphy, J. L., 1971 
Mollusca: Sterki, 1920; Wittine, 1969 
Pennsylvanian, Sharon conglomerate: Bowen, C. H., 1952, 
1953a, 1954a; Cochran, 1959; Coogan, 1974; Fuller, 
J. 0., 1955; Rock Products, 1953; Stanley, 1973 
Pollution from plating waste: Surblis, 1971; Tokar, 1971 
Radiocarbon dating: Rubin, 1955 
Salt: Stehli, 1963 
Sedimentation, Breakneck Creek: Smith, H. T., 1974a, 1974b 
Silurian, Clinton sandstone: Knight, W. V., 1969 
Soil and soil map: Ritchie, 1972, 1973; Smith, T. R., 1956c 
Strip-mine overburden: Limstrom, 1950a 
Subsurface geology: Duggan, 1952 
Topography: Whittlesey, 1838b 
Water resources: Cross, W. P., 1952; Frost, 1959b; Ohio Division 
of Water, 1961; Stout, 1943 
Portsmouth quadrangle, geologic map: Sheppard, 1964 
Prairies, origin: American Journal of Science, 1838; Atwater, 1819a; 
Bourne, 1820;Wells, R. W., 1819 
Preble County: See also Glacial geology; Ordovician; Silurian; West· 
em Ohio 
Acton Lake, physical and chemical characteristics: Winner, 1962 
Aeromagnetic map: Philbin, 1965 
Building stone: Bownocker, 1915 
Buried valley, classification: Saines, 1968 
Buried valley, exploration by geophysical methods: Smith, E. M., 
1974 
Cave: James, J. F., 1890b 
Field guide: Frank, 1969; Horvath, 1967a; Shaver, 1961; Smyth, 
1955 
Floodplains: McCormack, 1971 
General geology: Freas, 1964; Harker, 1943b; Lind, 1957; Orton, 
1878a; Saines, 1966; Spoley, 1967 
Geologic map: Gray, H. H., 1972; Orton, 1878a 
Glacial deposits 
At Eaton: Thomas, J.B., 1970 
Geophysical techniques: Blackball, 1974 
Loess distribution and petrology: Coppinger, 1968 
Map: Gray, H. H., 1972 
Till correlation and variation: Holmes, M. E., 1974 
Till differentiation: Guccione, 1972 
Till identification methods: Brace, l 969a 
Glacial geology: Blackman, 1970; Durrell, 1961; Goldthwait, 
1961a; Gooding, 1963; Thomas, J.B., 1966 
Ground water: Dames & Moore, 1972; Harker, 1943b; Saines, 
1966; Toeppe, 1951; Walker, A. C., 1960f, 196lb, 
1961c 
Limestone and dolomite: Orton, Jr., 1906; Stout, 1941 
Meteorite: Henderson, E. P., 1946; Kalinowski, 1972 
Ordovician, Elkhorn formation: Lindner, 1951 
Ordovician-Silurian boundary: Gray, J., 1972 
Paleobotany, tree-like fossil plant: Claypole, 1878 
Paleontology 
Bivalve: Pojeta, 1966 
Brachiopods: Shaw, F. C., 1960; Stephens, M.A., 1966 
Bryozoa: Utgaard, l 964a 
Cephalopod: Foerste, 1893b 
Conodonts: Rexroad, 1967 
Cystoid: Kesling, 1961 
Foraminifera: Stewart, G. A., 1941 
Fossil collecting: Brace, 1969c; Ohio Division of Parks and 
Recreation, 1967 
Ordovician, general: Bucher, 1945 
Ostracods: Guber, 1962, 1971 
Silurian, Brassfield limestone: Ehlers, E. G., 1961; Pennell, 1952 
Silurian, Dayton formation: Gerrard, 1959 
Silurian, Niagaran formations: Prosser, C. S., 1916a 
Soil and soil map: Lerch, 1969; Ohio Division of Lands and Soil, 
1962a; Wilding, 1965 
Stratigraphy: Vorhis, 1941 
Structure: Kantrowitz, 1959 
Water resources: Stout, 1943 
Water supply: Harker, 1943b 
Precambrian 
Age measurements: Bass, M. N., 1961; Hofmann, C. M., 1972; 
Lidiak, 1966 
Clark County, Friend well: Wasson, I. B., 1932, 1934 
Cross sections: Calvert, 1962b, 1963b, 1963c, 1964b 
Delaware County, Vance well: Stout, 1940c 
Erie County, Birmingham-Erie field: Kinzelman, 1968 
Erie County, gneiss from Herman lA well: Ross, M. E., 1972 
General: Bayley, 1968; Hubbard, G. D., 1932; McCormick, G. 
R., 1960; Rudman, 1964, 1965; Tilton, G. R., 1960 
Geologic history: Lidiak, 1966 
Grenville boundary: Bass, M. N., 1960 
Hancock County, Norris well: Condit, 1913 
Northeastern Ohio: Saylor, 1968 
Petrology: McCormick, G. R., 1961; Gonterman, 1973 
Surface: American Association of Petroleum Geologists, 1967; 
Owens, 1967; Summerson, 1962 
Preglacial drainage 
Southeastern Ohio: McCord, 1971; Tight, W. G., 1903 
Teays River system: Bownocker, 1899; Dove, 1960b 
Wayne County: Todd, J. H., 1900, 1910 
Preglacial physiography, western Ohio: Ver Steeg, 1936a 
Prosser, Charles S., biography: Clarke, J.M., 1916; Cumings, 1917 
Public land in Ohio, mineral exploration: Gebhart, 1970 
Putnam County: See also Glacial geology; Silurian 
Aeromagnetic map: Bromery, 1965 
Agricultural survey: Klippart, 1871 
Bog ore: Stout, 1940b 
Devonian formations in subsurface: Janssens, 1970b 
Gas wells: Orton, l 890a 
General geology: Winchell, N. H., 1874a 
Geologic map: Burger, A. M., 1971; Johnson, G. H., 1972; Win· 
chell, N. H., 1874a 
Glacial geology: Kahle, 1957 
Glacial map: Burger, A. M., 1971; Johnson, G. H., 1972 
Gravity anomalies: Mourad, 1959 
Ground water: Kaser, 1958; Ohio Division of Water, 1960a, 
1970; Walker, A. C., 1959b, 1959c, 1959d, 1959e, 
1959g, 1959j 
Limestone and dolomite: Stout, 1941 
Precambrian: McCormick, G. R., 1961 
Soil and soil map: Boyce, 1959; Brock, A. R., 1970; Taylor, A. 
E., 1936 
Water resources: Stout, 1943 
Well log, Barlage well: Fettke, 1948 
Well-sample descriptions: Fettke, 1961 
Pyrite concretions: McAlister, 1941; Mineralogist, 1945 
Pyrite in coal: Tucker, W. M., 1919 
Pyrite production: Ohio Division of Geological Survey, 1959 
Quarries as recreation sites: Farnsworth, D. W., 1958b 
Quartz, alpha-beta inversion temperature measurements: Copley, 
1971 
Quartz sand grains, bubble inclusions: Bowen, C.H., 1955b 
Radio transmission and geology: Spieker, E. M., 1936 
INDEX 235 
Radioactive waste, disposal in coal strip-mined area: Smith, J. W., 
1971 
Radioactivity, basis for correlation: Lieftinck, 1957 
Radioactivity in Berea sandstone: Evans, Robley D., 1941 
Radioactivity in coal: Snider, 1954; Welch, 1953 
Radioactivity in Lake Erie: Risley, 1966 
Radioactivity in shale: Snider, 1954 
Radioactivity, uranium reconnaissance: U.S. Atomic Energy Com-
mission, 196 8 
Radiocarbon dates 
Athens County: Ogden, 1967a, 1969 
Butler County: Arnold, J. R., 1951; Flint, Richard F., 1951; 
Ogden, 1969; Rubin, 1958, 1960; Suess, 1954 
Clark County: Rubin, 1955 
Clinton County: Ogden, 1967a 
Columbiana County: Ogden, 1967a 
Cuyahoga County: Flint, Richard F., 1955a; Suess, 1954 
Delaware County: Ogden, 1965b 
Erie County: Crane, 1962; Ogden, 1967a, 1969; Rubin, 1958 
Fayette County: 1969 
Franklin County: , 1967a; Rubin, 1956 
Geauga County: 1965b 
Greene County: Rubin, 1960 
Highland County: Ogden, 1969 
Hocking County: Crane, 1962; Ogden, 1965b, I967a 
Huron County: Barendsen, 1957 
Jackson County: Ogden, 1964b, 1969 
Licking County: Libby, 1954; Ogden, 1965b, 1967a; Suess, 1954 
Logan County: Ogden, 1964b, 1965b 
Lorain County: Ogden, 1967a, 1969 
Madison County: Crane, 1956; Ogden, 1967a 
Miami County: Crane, 1962 
Montgomery County: Flint, Richard F., 1951; Libby, 1951; 
Suess, 1954 
Ottawa County: Ogden, 1965b, 1969 
Pickaway County: Libby, 1954; Rubin, 1955 
Portage County: Rubin, 1955 
Richland County: Coleman, 1973 
Ross County: Forsyth, 1965g; Ogden, 1964b, 1965b, 1967a, 
1969; Rubin, 1958, 1960; Suess, 1954 
Sandusky County: Hoare, R. D., 1964b 
Shelby County: Flint, Richard F., 1955a; Forsyth, 1965i; Rubin, 
1955, 1958 
Stark County: Ogden, 1965b 
Summit County: Ogden, 1969 
Vinton County: Ogden, 1969 
Warren County: Garner, 1965; Ogden, 1965b, 1967a 
Wayne County: Ogden, 1969 
Williams County: Rubin, 1955 
Radiocarbon dating 
Advance and retreat of ice sheet: Flint, Richard F., 1955b, 1957; 
Forsyth, 1961a; Horberg, 1955 
Biogenic opal in soil: Wilding, 1967 
Late Pleistocene stratigraphy: Flint, Richard F., 1956 
Pollen profile: Kapp, 1964; Ogden, 1966, 1967b 
Sedimentation rates: Ogden, 1967c 
Radiometric age determination, Precambrian rocks: Lidiak, 1966 
Reclamation 
Land utilization in mining industry: Paone, 1974 
Sand and gravel pits: McComas, 1972 
Strip-mined land: Brant, 1964; Cochran, 1962; McComas, 1972; 
Sitterley, 1964 
Wetlands: McComas, 1972 
Refractories from dolomite: Lee, H. C., 1947 
Refractory material of southeastern Ohio: Bole, G. A., 1951 
Reily area, bedrock geology: Kotila, 1964 
Relief map, Ohio: U.S. Geological Survey, 1922 
Research, geologic: Farnsworth, C., 1957b; Huff, 1962 
Reservoir sedimentation: Hahn, 1955 
Reservoirs: Thomas, N. 0., 1956 
Rich, John L., biography: Bucher, 1959; Leighton, 1954 
Richland County: See also Glacial geology; Mississippian; Oil and gas 
Bog ore: Stout, 1940b 
Buried valleys: Norris, 196lb 
Concretions: Garber, 1961 
Drainage changes: Todd, J. H., 1900; White, G. W., l 934c 
Gas analyses: Moore, B. J., 1967 
General geology: Read, M. C., 1878a; Totten, 1973 
Geologic map: Read, M. C., 1878b 
Glacial deposits: Totten, 1965; White, G. W., 1935b, 1939c 
Glacial geology: Totten, 1962, 1973; Ver Steeg, 1932d; White, 
G. W., 1937 
Glacial map: Totten, 1962, 1973 
Gold in Bellville region: Baughman, 1904 
Ground water: Pree, 1962h, 1962m; Stein, 1962e, 1962h, 1962i; 
Van Tuy!, 1947a 
Mississippian 
Berne conglomerate: Bork, 1971 
Black Hand sandstone: Ver Steeg, 194 7 
Cuyahoga formation: Szmuc, 1957 
Stratigraphy, general: Holden, 1942 
Oil and gas: Bownocker, 1910, 1911 b 
Paleontology, invertebrate 
Conodonts, Ordovician: Bergstrom, S. M., 1974; Sweet, W. 
C., 197lb; Votaw, 1971 
Trilobite, Mississippian: Hessler, 1963 
Paleontology, vertebrate, Rangifer antler: Guilday, 1966 
Radiocarbon date: Coleman, 1973 
Soil and soil map: Ohio Division of Lands and Soil, 1963e; Red-
mond, l 972a, 1972b 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water resources: Ohio Division of Water, 1968; Pree, 1962b; 
Stout, 1943 
Ripple marks, Bedford and Berea formations: Hyde, J. E., 1911 b 
Ripple marks, Kope and Fairview formations: Ali. 1971 
Rock and mineral collecting: Batory, 1969; Farnsworth, C., 1961; 
Kah, 1962; Ohio Division of Geological Survey, 1967; 
Rocks and Minerals, 1968; Simkins, 1899 
Rock and mineral collection: Mather, W.W., 1842 
Rock mechanics, salt mining: Smith, J. D., 1966 
Rock Mill, Fairfield County: Stout, 1958 
Roofing-tile manufacture: Worcester, 1910 
Ross County: See also Devonian; Glacial geology; Mississippian 
Aeromagnetic map: Philbin, 1965 
Archeology: Prufer, 1965 
Buckskin caves: White, G. W., 1926 
Chillicothe test core: Carman, 1947, 1955a 
Clay mineralogy, Pennsylvanian cyclothems: Webb, D. K., 1961 
Concretions: Cole, F., 1968; Rogers, M., 1935; Seyfried, 1953 
Cone-in-cone structure: Eisele, 1944; Horstman, 1954 
Devonian 
General: Stauffer, 1909 
Ohio shale: Schopf, J.M., 1970; Stephens, J. G., 1953 
Olentangy shale: Gable, 1973; Lamborn, R. E., 1927, 1929 
Drainage changes: Fowke, 1895; Tight, W. G., 1895 
Field guide: Goldthwait, 1965b; Summerson, 1963a 
Floods: Cross, W. P., 1948b; Edelen, 1964a 
General geology: Campbell, M. R., 1918; Hildreth, 1834; Hyde, 
J. E., 1921; Melvin, J. H., 1933; Orton, 1874; 
Thomas, D., 1970 
Geologic map: Hyde, J. E., 1921; Melvin, J. H., 1933; Orton, 
1874 
Glacial deposits 
Buried wood in terminal moraine: Forsyth, 1965g 
Gravel outwash: Leverett, 1942 
Mineralogy: Rosen, 1964 
Glacial geology: Foster, John Webster, 1950; Goldthwait, 196Sb; 
Quinn, 1974b; Wright, G. F., 1890a 
Gravity anomaly: Batsche, 1963 
Ground water: Ohio Division of Water, 1965; Schmidt, James J., 
1954a, 196la, 196lb, 1961e, 196lf, 1962b, 1962c; 
Van Tuyl, 1947a 
Limestones and dolomites: Stout, 1941 
Meteorite: Kalinowski, 1972 
Mineral collecting: Knille, 1942; McAlister, 1941 
Mississippian 
Bedford and Berea formations: Hyde, J. E., 191lb; Pepper, 
1954;Province, 1952 
General: Hyde, J.E., 1953 
Sunbury shale: Prosser, C. S., 1902 
Waverly formations: Hyde, J.E., 1915 
Paint Creek gorge: Davis, W. M., 1884; Foster, John Webster, 
1950 
Paleobotany, microfossils from Devonian and Mississippian 
rocks: Winslow, M. R., 1962 
Paleontology, invertebrate 
Conodonts, Olentangy shale: Gable, 1973; Stauffer, 1938a 
Foraminifera, Mississippian: Conkin, J.E., 1961 
Mollusca, Pleistocene: Reynolds, M. B., 1958, 1959 
Radiocarbon dating: Forsyth, 1965g; Ogden, 1964b, 1965b, 
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1967a, 1969; Rubin, 1958, 1960; Suess, 1954 
Sedimentary structures in Mississippian rocks: Brooks, H. K., 
1958; Hyde, J. E., 191lb; Province, 1952; Single, 
1956 
Seismic survey: Tobin, 1961;Watkins, J. S., 1964b 
Silurian, Greenfield and Tymochtee formations: Miller, P. M., 
1956 
Silurian, Peebles formation: Mallin, 1951 
Soil and soil map: Ohio Division of Lands and Soil, 1954a, 
1957c, 1962d, 1962e; Petro, 1967 
Structure: Kantrowitz, 1959; Tobin, 1961 
Subsurface geology, Chillicothe test core: Carman, 1947, 1955a 
Water resources: Ohio Division of Water, 1963; Schmidt, James, 
J., 1954a; Stout, 1943 
Saline ground water, bibliography: Feth, 1965a 
Salt 
Analyses: Wormley, 1874 
Bibliography: Lang, 1957 
Cavity used for storage of hydrocarbons: Jacoby, 1970b 
Distribution: Baltimore and Ohio Railroad Company, 1948; 
Bownocker, 1905; Carney, 1910c; Clifford, 1973b; 
Cushing, H. P., 1931; Frank, 1963; Hall, J. F., 1963; 
Pepper, 1947b;Phalen, 1917, 1919 
Effect on structure: Clifford, 1972a 
Faulting and metamorphism: Jacoby, 1969 
Geochemistry of strontium isotopes: Tremba, 1973 
Impurities: Andelfinger, 1966 
Industry: Andrews, 1871c; Cochran, 1960; Gambs, 1946; Harris, 
W. R., 1945; Hildreth, 1838; Kefauver, 1960b; Le-
fond, 1965, 1969; Ohio Division of Geological Sur-
vey, 1959; Root, W. J., 1888; Shearrow, 1957d; 
Stout, 1938a 
Jackson County: Morrow, F. C., 1956 
Lake County: Frank, 1963 
Mine, faults: Jacoby, 1969, 1970b 
Mine, field trip: DeBrosse, 1967; Heimlich, 1974b 
Mining: Bleimeister, 1960, 1961, 1964; Emery, C. L., 1966; 
Smith, J. D., 1966;Weiner, 1961 
Northeastern Ohio: Stehli, 1963 
Origin: Heimlich, 1974b; Rickard, 1970 
Pollution, Mentor Marsh, Lake County: Keefe, 1974 
Pollution, Muskingum River basin: Rau, 1974 
Production: Ohio Department of Industrial Relations; U.S. 
Bureau of Mines 
Salina deposition: Dellwig, 1969; Fergusson, 1968; Oinonen, 
1965; Pierce, W. G., 1962; Rickard, 1969a 
South-central Ohio: Andrews, 1874a 
Sand 
Beach sand 
Mineral variation: Pettijohn, F. J., 1933 
Shape-roundness study: Lundahl, 1941, 1942; Pettijohn, F. 
J., 1941, 1943 
Textural variation: Pettijohn, F. J., 1932; Ridge, 1932 
Dredging and pumping sand from Lake Erie: Gilfillan, 1959a; 
Hartley, R. P., 1960 
Foundry sand: Williams, D. C., 1949, 1950 
Fulton County: Olle, 1971 
Glass sand: Bownocker, 1926a; Burchard, 1907; Camey, 1908, 
1910c 
Grains, bubble inclusions and surface features: Bowen, C. H., 
1955b 
Manufactured sand: Majchszak, 1974 
Molding sand: Bownocker, 1918, 192lb, 1923; Carney, l 910c; 
Williams, D. C., 1949 
Oak Openings sand, stratigraphic analysis: Burke, M. R., 1973 
Ohio River drainage basin: Friberg, 1970 
Petrographic character: Condit, 1912a 
Sand and gravel 
Cincinnati area: Schaleman, 195 3 
Erie and Lorain Counties: Camey, 1911a 
General: Baker, G. C., 194 7; Ohio Department of Industrial Rela-
tions; Ohio Division of Geological Survey, 1958, 
1959; U.S. Bureau of Mines; Watkins, D. G., 1953a 
Maumee River estuary: Herdendorf, 1970a, 1970c 
Muskingum County: Bownocker, 1918 
Road-building material: Goldthwait, 1954 
Southeastern Ohio: Bengston, 1950 
Sand-lime brick: Peppel, 1905 
Sandstone: See also under the various geologic ages 
Analyses: Brainerd, 1874; Burchard, 1907; U.S. Geological Sur-
vey, 1886, 1890a, 1890c, 1890d, 1897a 
Artificial: Peppel, 1905 
Berea: Brainerd, 1874; Burroughs, 1913a; Newberry, 1874e; 
Van Hom, F. R., 1931;Weidman, 1942 
Building stone: Bownocker, 1915; Hawes, 1884 
Clay-bonded sandstones: Henderson, H.B., 1916 
Cutouts in coal: Tilton, J. G., 1967 
Dimension stone: Barton, 1968; Bowles, 0., 1963 
General: Stout, 1944c 
Genetic types in Allegheny formation: Flores, 1965 
Production: Ohio Department of Industrial Relations; Ohio Divi-
sion of Geological Survey, 1958, 1959; Stout, 1938a; 
U.S. Bureau of Mines; Watkins, D. G., l 953a 
Q11arries: DeBrosse, 1967; Van Hom, F. R., 1931 
Refractory material: Bole, G. A., 1951 
Sandusky area, floods: Cross, W. P., 1967b 
Sandusky area, general geology: Moseley, 1895 
Sandusky Bay, currents: Moseley, 1903a 
Sandusky Bay, origin: Moseley, 1905a 
Sandusky County: See also Devonian; Glacial geology; Lake Erie; 
Silurian 
Agricultural survey: Klippart, 1871 
Beach ridges: Camey, 1913 
Black Swamp: Offutt, 1967 
Building stone: Bownocker, 1915 
Castalia Prairie: Sears, 1967 
Celestite: Green, R., 1970b 
Devonian 
Columbus limestone: Cunningham, F. F., Jr., 1972 
Detroit River group: Cunningham, F. F., Jr., 1972; Stumm, 
1945 
General: Janssens, 1970a 
Field guide: Carter, C. H., 1973b; Coash, 1957; Kahle, 1968b; 
Ruch-Hirzel, 1970; Summerson, 1963a 
Floods at Fremont: U.S. Geological Survey, 1962b 
Gas wells: Orton, 1890a 
General geology and geologic map: Winchell, N. H., 1873a 
Ground water: Ohio Division of Water, 1970; Schmidt, James J., 
l 954b;Stein, 1962a, 1962b, 1962g;Walker,A.C., 1962a 
Ground-water contamination: Pettyjohn, 1972 
Hydrogeology: Winegardner, 1971 
Hydrogeology, nuclear power plant site: Palombo, 1974 
Lake Erie 
Sedimentation: Pincus, 195 la 
Shore: Pincus, 1960c 
Shore, field guide: Carter, C.H., 1973b 
Limestone resources: Orton, Jr., 1906; Stout, 1941 
Miller Blue Hole: Gartman, 1974; Gilfillan, 1962b 
Oil and gas: Bownocker, l 903a 
Paleontology, invertebrate 
Devonian corals: Stewart, G. A., 1938 
Foraminifera: Summerson, 1958 
Paleontology, vertebrate 
Equus: Steller, 1964 
Peccary: Finch, W. I., 1972; Hoare, R. D., 1964a 
Precambrian: McCormick, G. R., 1961 
Radiocarbon date on Pleistocene peccary find: Hoare, R. D., 
1964b 
Sand, manufactured: Majchszak, 1974 
Sandusky Bay, origin and shore erosion: Moseley, 1905a 
Sandusky River sediments: Schrecongost, 1963 
Silurian, Bass Islands formation: Sparling, 1970 
Silurian, depositional environment: Floyd, 1971 
Sinkholes: Hubbard, G.D., 1928 
Soil and soil map: Allen, E. R., 1920 
Sub-Trenton rocks: Calvert, 1963c 
Water resources: Ohio Division of Water, 1966b; Stout, 1943 
Sandusky River 
Floods: U.S. Army, Corps of Engineers, 1962 
Phosphorus in water: Baker, D. B., 1973 
Sandusky River basin, general geology and water supplies: Flynn, B. 
H., 1904 
Sandusky River valley, geologic history: Hubbard, G.D., 1925 
Sanitary landfill 
Hamilton County: Goettsch, 1969 
Selection of sites: Groenewold, 1974 
Sardinia quadrangle, magnetic survey: Miller, H. D., 1951 
Sauk sequence: Calvert, 1963c 
Scenic features: Carman, 1946; Wright, G. F., 1915 
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Scioto County: See also Mississippian; Oil and gas; Pennsylvanian 
Building stone: Bownocker, 1915 
Clay mineralogy, Pennsylvanian cyclothems: Webb, D. K., 1961 
Clays, coal-formation: Stout, 1923 
Coal: Bownocker, 19 l 7a; Brant, 1954b, 1956a, 1960a; DeLong, 
1957; Granchi, 1958; Orton, 1884b 
Drainage changes: Leverett, 1897b 
Field guide: Calvert, 1968a, 1968b; Ohio Geological Society, 
1968; Thomas, R. N., 1955 
Floods in 1947: Cross, W. P., 1948b 
Flow markings in Mississippian strata: Wilson, W. J., 1950 
General geology: Andrews, 1871d; Baker, M. V., 1931; Stout, 
1916 
Geologic map, Portsmouth quadrangle: Sheppard, 1964 
Ground water: Ohio Division of Water, 1965; Pree, 1962g; 
Schmidt, James J., 1962d; Walker, A. C., 1953a 
Hanging Rock iron district: Collins, H. R., 1966; Lord, N. W., 
1884c; Orton, 1878c; Stout, l 933a 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian 
Bedford shale and Berea sandstone: Pepper, 1954 
General: Hyde, J.E., 1953 
Maxville limestone: Morse, W. C., 1910 
Sunbury shale: Prosser, C. S., 1902 
Waverly formations: Hyde, J. E., 1915 
Oil fields, shallow: Ball Associates, 1965 
Paleontology, invertebrate 
Bivalves, Pennsylvanian: Rogers, M. J., 1965 
Brachiopods, Devonian and Mississippian: Girty, 1939; Hyde, 
J.E., 1908b 
Brachiopods, Pennsylvanian: Sturgeon, 1968 
Bryozoa, Mississippian: Ulrich, E. 0., 1888a 
Cephalopods: Miller, S. A., 1892a 
Conostichus: Stout, 1956 
Conularilds: Driscoll, 196 3 
Foraminifera: Conkin, J.E., 1961; Summerson, 1958 
Ostracods: Marple, 1952 
Pottsville fauna: Morningstar, 1922b 
Scalarituba: Conkin, J.E., 1968 
Porosity development in sandstone in oil-well samples: Heald, 
1973 
Precambrian granite gneiss, age: Hofmann, C. M., 1972 
Refractory materials: Bole, G. A., 1951 
Ripple marks, Bedford and Berea formations: Hyde, J.E., 19llb 
Sciotoville bar fossil locality: Manger, W. L., 1971b 
Soil and soil map: Conrey, 1940 
Stratigraphic sections: Andrews, 1871 a 
Stratigraphy: Calvert, 1968c 
Strip-mine overburden: Limstrom, 195lb 
Sunn Hill, geology and physiography: Stout, 1960 
Teays-Mahomet Valley deposits: Manos, 1960 
Water resources: Ohio Division of Water, 1963; Stout, 1943; 
Walker, A. C., 1953a 
Scioto River 
Encroachment at Portsmouth: Whittlesey, 1838b 
Floods of January-February 1959: U.S. Geological Survey, 
1964c 
Hydrology and stream channel: Leopold, 195 3 
Scioto River basin 
Geochemistry of water: Eastin, 1967a, 1967b, 1970 
Hydrogeology: Allong, 1971 
Strontium in waters: Curtis, 1972a, 1972b, 1973; Steele, J. D., 
1972, 1973a, 1973b; Stueber, 1973 
Water supplies: Ohio Division of Water, 1963, 1965 
Sediment discharge of streams during floods: Archer, 1960 
Sediment yields from urban and rural landscapes: Smith, H. T., 
1974a, 1974b 
Sedimentary structures 
Cone-in-cone in Ohio shale: Karhi, 1948 
Contemporaneous deformation: Province, 1952 
Contorted beds: Brooks, H.K., 1958 
Desiccation cracks: Fagerstrom, 1955 
Flow structures: Cooper, J. R., 1943; Jaycox, 1973; Rich, J. L., 
1950; Wilson, W. J., 1950 
lntraformational pebbles: Foerste, l 917a 
Mud cracks: Hofmann, H.J., 1964 
Ordovician, Cincinnati area: Braun, 1916 
Ordovician, Kope and Fairview formations: Ali, 1967, 1971 
Pseudoolites: Donahue, l 974b 
Ripple marks: Ali, 1971; Foerste, 1917a; Hyde, J. E., 191lb; 
Prosser, C. S., 1916b; Sanger, 1935 
Silurian dolomites: Treesh, 1970 
Sole marks in siltstone: Pryor, 1968 
Sun cracks: Perry, N. W., 1889 
Wave marks: Foerste, 1895; James, J. F., 1885a; Perry, N. W., 
1889 
Sedimentation 
Bibliography: Riggs, 1962 
Breakneck Creek, Portage and Stark Counties: Smith, H. T., 
1974a, 1974b 
Carbonate facies, central Appalachian shelf: LaPorte, 1971 
Cincinnati group: James, J. F., 1889a 
Circles of deposition: Newberry, 1874f 
Clastics, dispersal centers: Potter, P. E., 1961 
Clay, Great Miami River basin: Breuer, 1965 
Devonian, Ohio shale: Rich, J. L., 1951, 195 3 
Distribution patterns, significance for land planning: Cottrill, 
1972a, 1972b 
Dolomites, high-purity: Bates, R. L., 1972 
Gypsum: Bates, R. L., 1972 
Lake Erie 
Bottom deposits: Gilfillan, 1958b; Hartley, R. P., 196lc; 
Hopfmger, 1974; Kick, 1962; Skoch, 1968 
General: Kemp, A. L. W., 1974; Lewis, C. F. M., 1966a 
Shoreline processes: Humphris, 1952, 1953; Kleinhample, 
1952, 1953; Metter, 1952, 1953; Pincus, 195lb, 
1954b; Richards, G. E., 1956; Savoy, 1956 
Western basin: Benson, D. J ., 1971; Gacek, 1951; Herden-
dorf, 1968, 1973; Ohio Division of Shore Erosion, 
1957; Pincus, 195la; Ross, A. R., 1950 
Lakes: Mitchell, R.H., 1937; Mohler, 1958 
Ordovician 
Facies analysis: Weiss, M. P., 1962 
Markov analysis: Osborne, 1971a, 197lc 
Northern Appalachian basin: Linn, 1960 
Paleocurrents: Hofmann, H.J., 1966b; Yeakel, 1962 
Storm winnowing: Bruns, 195 3 
Trend-surface analysis: Osborne, 1972b 
Variation of limestones, Kope and Fairview formations: 
Osborne, l 973a 
Pennsylvanian 
Allegheny group: Webb, J.E., 1963 
Appalachian area: Cross, A. T., 1952a 
Brush Creek marine event: Rollins, 1974 
Clay mineral assemblages used to interpret depositional envi-
ronments: Ayers, W. B., 1972 
Cyclothems, Tuscarawas County: Gray, H. H., 1961 
Deltaic deposition: Donaldson, A. C., 1969b, 1972a, 1972b, 
1972c, 1974; Ferm, 1969 
Lower Freeport sandstone: Flores, 1967a, 1967b 
Paleocurrents, Conemaugh: Bush, E. C., 1965 
Paleocurrents indicated by ostracod orientation: Jones, M. 
L., 1969 
Pottsville rocks: Gray, H. H., 1954 
Sharon conglomerate: Brainerd, 1851; Mrakovich, 1974; 
Potter, P. E., 1956a, 1956b; Siever, 1956 
Unusual occurrence of coal: Hyde, J.E., 1912b 
Permian, Dunkard: Cross, A. T., 1952a; Martin, W. D., 1972 
Rates shown by radiocarbon measurements: Ogden, 1967c 
Reservoirs: Hahn, 1955; Lane E.W., 1940; Mohler, 1958; San-
derson, 1948 
Salt: Bates, R. L., 1972 
Silurian 
Northern Appalachian basin: Linn, 1960; Rittenhouse, 
1949b 
Northwestern Ohio: Floyd, 1971 
Paleocurrents: Yeakel, 1962 
Streams and rivers 
Hunter's Run, Hocking County: Flint, Russell F., 1972 
Mill Creek valley: Tucker, E., 1962 
Little Miami River: Doroshenko, 1948 
Ohio River basin: Friberg, 1970 
Point bars: Pryor, 1967; Wiethe, 1970 
Sandusky River: Schrecongost, 1963 
Sediment characteristics: U.S. Geological Survey, 1972d 
Suspended sediments: Crawford, L. C., 195lb 
Vesiculated mud: Griffm, R.H., 1943 
Seismic survey 
Cincinnati arch structure: Herrmann, 1969 
Ground-water exploration: Hassemer, 1965; Walker, A. C., 1957; 
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Warrick, 1960; Watkins, J. S., 1963, 1964a, 1964b 
Oil and gas exploration: Cochrane, J.M., 1965 
Subsurface structure: Mayhew, 1969; Tobin, 1961 
Western Lake Erie: Hobson, 1969 
Seismograph, ground water: White, R. M., 1952 
Seismograph, shallow reflection: Pakiser, 1956 
Selenite: Birkheimer, 1938;Greene, 1937 
Selenium in surficial materials: Shacklette, 197 4 
Seneca County: See also Devonian; Glacial geology; Silurian 
Aeromagnetic map: Bromery, 1965 
Agricultural survey: Klippart, 1871 
Beach ridges: Scadden, 1964 
Bog ore: Stout, 1940b 
Building stone: Bownocker, 1915 
Cave, Goods Cave: White, G. W., 1926 
Devonian 
Bone beds: Wells, J. W., 1944c 
Columbus limestone: Cunningham, F. F., Jr., 1972; 
Struble, 1952 
Delaware limestone: Struble, 1952 
Detroit River group: Cunningham, F. F., Jr., 1972 
General: Janssens, 1970a; Stauffer, 1909 
Field guide: Coash, 1957 
Floods in 1947: Cross, W. P., 1948b 
General geology and geologic map: Winchell, N. H., 1873a 
Glacial geology: Shaffer, 1937, 1942 
Ground water: Ohio Division of Water, 1970; Stein, 1962b, 
1962f, 1962g, 1962h; Walker, A. C., 1962a 
Limestone: Orton, Jr., 1906; Stout, 1941 
Marl: Stout, 1940b 
Oil and gas: Bownocker, 1903a; Orton, 1890a; Sitler, G. F., Jr., 
1963 
Paleontology, invertebrate, Devonian corals: Stewart, G. A., 1938 
Physiography, Sandusky River valley: Hubbard, G.D., 1925 
Precambrian rocks: McCormick, G. R., 1961 
Silurian reefs: Cumings, 1930 
Soil and soil map: Ohio Division of Lands and Soil, 1968c 
Tilted postglacial lake bed: Hubbard, G.D., 1942 
Water resources: Stout, 1943 
Serpent Mound: See also Cryptoexplosion structure under Adams, 
Highland, and Pike Counties 
Fluorite: Worl, R. G., 1974 
Placement of mound in impact crater: Schwendeman, 1971 
Zinc: Heyl, 1962 
Shale: See also under the various geologic ages; Black shale; Oil shale 
Age measurements, Pennsylvanian marine shales: Mahoney, 1969 
Analyses: Austin, C.R., 1934; U.S. Geological Survey, 1897c 
Black shales: Newberry, 1883b 
Cuyahoga County: Van Horn, F. R., 1916 
Economic geology: Stout, 1938a 
General: Lamborn, R. E., 1938 
Landslides associated with shale: Picking, 1965 
Lightweight aggregates: Bowen, C. H., 1955a; Ehlers, E. G., 
1958; Johnson, J.E., 1957 
Mineralogy, Cincinnatian series shale: Nietert, 1963; Shade, 1963 
Mineralogy, northern Ohio shales: Nelson, B. W., 1956 
Oil shale: Bowen, C.H., 1951; Ireland, 1944; Jillson, 1926; Kerr, 
T. H., 1948a; Krumin, 1951; Swanson, 1960 
Organic-rich shale: Duncan, 1965 
Petrology, Upper Cincinnatian shales: Butler, J.C., 1973 
Uranium-bearing shale: Gott, 1952 
X-ray spectrochemical investigations: Weidner, 1962 
Shallow bedrock areas, northwestern Ohio: Stith, 1973a 
Shandon area, Butler County, bedrock geology: Gonzales, 1961 
Shatter cones in cryptoexplosion structure: Dietz, 1960, 1968 
Shelby County: See also Glacial geology; Silurian 
Aeromagnetic map: Philbin, 1965 
Cave, Miami River caves: White, G. W., 1926 
Earthquakes, Anna area: Bradley, E. A., 1965; Earthquake 
Notes, 1931; Joliat, 1931; Rouse, 1938; Stechschulte, 
1937; Westland, A. J., 1939, 1940; Willis, D. E., 1970 
General geology: Hussey, J., 1878 
Geologic map: Burger, A. M., 1971 
Glacial geology: Forsyth, 1956a 
Glacial geology, buried soil: Forsyth, 1956b, 1958, 1965i 
Glacial map: Burger, A. M., 1971; Forsyth, 1956a 
Ground water: Dames & Moore, 1972; Walker, A. C., 1959a, 
1960a, 1960b 
Highway engineering: Mintzer, 1962 
Limestone: Orton, Jr., 1906; Stout, 1941 
Oil and gas: Bownocker, 1903a 
Ordovician strata, lithostratigraphy: Hariharan, 1970 
Paleontology, Pleistocene: La Rocque, 1957 
Paleozoic rocks, cross section: Shearrow, 1966 
Pleistocene, Teays River: Bownocker, 1899 
Precambrian: McCormick, G. R., 1961 
Radiocarbon dating: Flint, Richard F., 1955a; Rubin, 1955, 
1958 
Soil and soil map: Ohio Division of Lands and Soil, 1965d 
Water resources: Stout, 1943 
Shideler, William H., biography: Dunn, P.H., 1960 
Shore erosion: See Lake Erie; names of counties along Lake Erie 
Silica 
Bibliography: Jaster, 1957 
Glass sands: Bownocker, 1926a; Burchard, 1907; Carney, 1908, 
1910c 
Processing: Rock Products, 1953 
Resources: Murphy, T. D., 1960 
Sharon conglomerate as source: Fuller, J. 0., 194 7 
Silurian (stratigraphic geology): See also under Paleobotany; Paleon· 
to logy 
Adams County: Calvert, 1968b, 1968c; Foerste, 1895, 1919c, 
1929b; Forsyth, 1963a; Kaufmann, 1964; McFarlan, 
1938; Ohio Geological Society, 1968; Orton, 187lb; 
Rexroad, 1965; Schmidt, R. G., 1961; Weiss, M. P., 
1972 
Ashtabula County: Cate, 1961; Rector, 1950 
Bass Islands formation: Cohee, 1972; Mohr, 1931; Sparling, 1970 
"Big Lime": Owens, 1970 
Brassfield limestone: Burger, A. M., 1970a; Childs, 1969; 
Cummins, 193lb; Hoover, K. V., 1963b; Hopkins, 
1954; Manning, 1932; O'Donnell, E., 1967, 1969, 
1970;Pennell, 1952;Rexroad, 1967 
Brine-bearing strata: Stout, 1932a 
Butler County, Ordovician-Silurian problem: Kanizay, 1950 
Carbonate rock correlation: Norris, 1969a; U.S. Geological Sur· 
vey, 1969c 
Cayugan dolomites, Catawba and South Bass Islands: Treesh, 
1972 
Cayugan evaporites: Alling, 1961 
Cayugan, general: Alling, 1959; Kahle, 1971; Ulteig, 1963a, 
1963b, 1964 
Central Lake Plains area: Coash, 1957 
Champaign County: Hill, 1878; Moses, 1922; Nave, 1956 
Cincinnati arch area: Janssens, 1967; O'Donnell, E., 1972 
Clark County: Bernhagen, 1960; Foerste, 1929b; Nave, 1956 
Cliff limestone: Orton, 1871 b 
Climate: Foerste, 1929a 
Clinton County: Bownocker, 1903a; Foerste, 1888b, 1919c; 
Hussey, J., 1878 
Clinton group: Foerste, 1893a, 1895; Orton, 1871b 
Clinton iron ores: Foerste, 189 lb; Orton, 1884c 
Clinton sand: Bownocker, 1911b; Knight, W. V., 1968; Krueger, 
1974; Lockett, 1949; Mikan, 1973; Overbey, 1971; 
Pepper, 1953a; Thompson, W. E., 1973 
Columbus area: Janssens, 1969b 
Columbus quadrangle: Stauffer, 1911 
Correlation: Ball, J. R., 1939; Berry, W. B. N., 1970; Cramer, F. 
H., 1970; Ehlers, G. M., 1962; Foerste, 1896, 1900a, 
1923, 1929b, 1935; Hall, James, 1842, 1843a, 
1843b, 1848; Horvath, 1967b, 1969; McFarlan, 
1938; Swartz, 1942 
Cross sections: Horvath, 1970b; Shearrow, 1957b; Wheeler, H. 
E., 1963 
Darke County: Lindemuth, 1878 
Dayton region: Foerste, 1915 
Delaware County: Carman, 1927c; Stauffer, 1911; Westgate, 
1926 
Depositional environment, northwestern Ohio: Floyd, 1971 
Eastern Ohio: Ashley, 1938a; Pepper, 194 7b; Rittenhouse, 
1949b 
Erie County: Forsyth, 1971a; Janssens, 1968; Newberry, 1874d 
Fairfield County: Bownocker, 1910 
Fayette County: Hussey, J., 1878 
Field guide: Kesling, 197 4 
Franklin County: Newberry, 1861;0rton, 1878b;Stauffer, 1911 
Gallia County: Jones, E. V., 1956 
General: Harper, A. R., 1948; Lafferty, 1941; Leverett, 1902; 
Newberry, 1870c, 1873a, 1878a; Orton, 1888a, 
1893b; Summerson, 1963c 
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Greene County: Carman, 1946; Nave, 1956; Norris, 1950; Orton, 
1874 
Greenfield formation: Grabau, 1898; Miller, P. M., 1956; Napper, 
1916, 1917; Wells, J. W., 1942a 
Guelph limestone: Nicholson, 1875e 
Hancock County: Condit, 1913; Orton, 1885c; Winchell, N. H., 
1874a 
Hardin County: Cumings, 1930; Winchell, N. H., 1874a 
Highland County: Bowman, 1956; Carman, 1929, 1930a; 
Foerste, 1895, 1919c, 1929b; Forsyth, 1963a; Mc-
Farlan, 1938; Napper, 1916, 1917; Orton, 187lb; 
Prosser, C. S., 1916c; Rexroad, 1965; Rogers, J. K., 
1933, 1936; Schillhahn, 1929 
Hillsboro sandstone: Carman, 1929, 1930a; Prosser, C. S., 1916c; 
Schillhahn, 1929 
Isopach map: Amsden, 1955 
Lake County: Cate, 1961 
Lake Erie islands: Carman, 1946; Mohr, 1931 
Lawrence County: Jones, E. V., 1956 
Limestones: Bownocker, 1915; Orton, 1888g; Orton, Jr., 1906; 
Stout, 1941 
Lithofacies map: Amsden, 1955 
Logan County: Hill, 1878; Moses, 1922 
Lorain County: Janssens, 1968; Parker, J. W., 1950; Rogers, J. 
P., 1953;Truettner, 1954 
Lucas County: Carman, 1936, 1948; Kahle, 1968b, 1971, 1974; 
Ohio Academy of Science, 1962; Stauffer, 1908 
Madison County: Summerson, 1959a 
Marion County: Cumings, 1930 
Maysville East quadrangle: Weiss, M. P., 1972 
Miami County: Hussey, J., 1878 
Monroe formation: Carman, 1927a; Grabau, 1910; Lane, A. C., 
1908 
Montgomery County: Orton, 187la; Swinnerton, A. C., 1928 
Muskingum County: Swain, J. F., 1950 
Newburg zone: Floto, 1955; Norris, 1956 
Niagaran series: Bowman, 1956; Briggs, L. I., Jr., 1974; Busch, 
1939a, 1939b; Cumings, 1928; Jones, E. V., 1956; 
Kovach, 1974; Meyerhoff, 1922; Morningstar, 1915; 
Orton, 187lb; Priddy, 1938, 1939; Prosser, C. S., 
1916a; Ulteig, 1963a, 1963b, 1964 
Nomenclature: Prosser, C. S., 1905a 
Northeastern Ohio: Claypole, 1895f; Ulteig, 1963a, 1963b, 1964 
Northwestern Ohio: Briggs, L. I., Jr., 1974; Carman, 1936; 
Janssens, 1971, 1974a; Kahle, 1972; Rogers, W. B., 
1842; Shaver, 1971; Stauffer, 1916a 
Oil- and gas-producing zones: Channas, 1970 
Ordovician-Silurian boundary: Foerste, 1896, 1900a, 1904; 
Gray, J., 1972; Kanizay, 1950; Shideler, 1916 
Ottawa County: Forsyth, 1971a; Kerr, J. H., 1950; Mohr, 1931; 
Sparling, 1965, 1971;Winchell, N. H., 1874a 
Peebles formation: Mallin, 1951 
Perry County: Bownocker, 1910 
Pike County: Bassler, 1911; Orton, 1874 
Portage County: Duggan, 1952 
Preble County: Gerrard, 1959; Orton, 1878a; Vorhis, 1941 
Reefs: Cumings, 1928, 1930; Floto, 1955; Indiana University 
Paleontology Seminar, 1974; Kesling, 1974; Mallin, 
195l;Winzeler, 1974 
Ross County: Carman, 1947, 1955a 
Salina group: Briggs, L. I., Jr., 1974; Claypole, 1895f; Newberry, 
1873f; Rickard, 1969b 
Salt beds: Bleimeister, 1964; Briggs, L. I., Jr., 1958; Clifford, 
1973b; Dellwig, 1969; Fergusson, 1968; Hall, J. F., 
1963; Oinonen, 1965; Pierce, W. G., 1962; Rickard, 
l 969a; Stehli, 1963 
Sandusky County: Kahle, 1968b 
Scioto County: Calvert, 1968c 
Sedimentary structures: Foerste, 1895 
Sedimentation: Rittenhouse, l 949b 
Seneca County: Cumings, 1930 
Shales: Lamborn, R. E., 1938 
Shelby County: Hussey, J., 1878 
Silurian-Devonian contact: Carman, 1927a, 1929, 1930a, 1936; 
Schillhahn, 1929; Summerson, 1959a 
Southeastern Ohio: Perry, W. J., 1960 
Southern Ohio: Horvath, 1964, 1970a 
Southwestern Ohio: Foerste, 189la, 1896, 1900a, 1904; Man-
ning, 1932; Miller, A. M., 1898; Miller, S. A., 1874b 
Subsurface study: Freeman, 1951; Shearrow, 1959a 
Summit County: Stauffer, 1944 
Thickness estimate: Lamborn, 1934 
Toledo area: Ohio Academy of Science, 1962 
Tymochtee formation, southern Ohio: Hellert, 1972; Miller, P. 
M., 1956 
Tuscarora paleocurrents and paleogeography: Yeakel, 1962 
Van Wert County: Winchell, N. H., 1874a 
Warren County: Orton, 1878a 
Water-bearing horizons: Stout, 1943, 1944a 
Wayne County: Multer, 1963; Ver Steeg, 1940b 
Western Ohio: Busch, 1939a, 1939b; Butterman, 1961; Carman, 
1927a; Horvath, 1967a; Pinsak, 1964; Prosser, C. S., 
1916a; Summerson, 1963a 
Wood County: Kahle, 1968b; Orton, 1885c; Winchell, N. H., 
1874a 
Wyandot County: Cumings, 1930 
Soil 
Adams County: Taylor, A. E., 1938 
Allen County: Heffner, 1965; Ohio Division of Lands and Soil, 
1959a, 196lc 
Analyses: Pratt, 1955; Thatcher, 1970; Wormley, 1871 
Ashland County: Ohio Division of Lands and Soil, 1965a 
Ashtabula County: Meyer, W. J., 1957; Ohio Division of Lands 
and Soil, 196lb, 1965b; Reeder, 1965, 1973a 
Athens County: Paschall, l 938a 
Auglaize County: Baker, F. J., 1959 
Belmont County: Lessig, 1959b; Phillips, S. W., 1931 
Bibliography of soil erosion and soil conservation: Gaines, 1938 
Biogenic opal in soil: Wilding, 1970, 197la 
Brown County: Fowler, E. D., 1936 
Buried soil: Lessig, 1959a 
Butler County: Fowler, E. D., 1931; Powell, K. L., 1969; Smith, 
J.M., 1949 
Calcutta silt: Lessig, 1963 
Canfield silt loam: Miller, F. P., 1965 
Champaign County: Ohio Division of Lands and Soil, 196ld; 
Ritchie, 1971 
Changes with depth in soils derived from calcareous till: Wenner, 
1961 
Chemistry: Miller, F. P., 1961 
Clark County: Baker, F. J., 1960c; Petro, 1958 
Classification: Dotson, 1958 
Clermont County: Lerch, 1971, 1972 
Clinton County: Garner, 1962; Moos, 1970; Ohio Division of 
Lands and Soil, 1953a, 1956a, 1957b, 1959b, 196le 
Columbiana County: Lessig, 1959c, 1961a, 196lb, 1963, 1964, 
1968; Ohio Division of Lands and Soil, 1963b 
Conservation: Smith, T. R., 1965 
Correlation: Forsyth, l 960b 
Cuyahoga County: Smith, T. R., 1960a; White, G. W., 1953 
Darke County: Ohio Division of Lands and Soil, 1965c; Smith, J. 
M., 1949 
Defiance County: Ohio Division of Lands and Soil, 1964a 
Delaware County: Matanzo, 1969; Ohio Division of Lands and 
Soil, 1960b, l 960c; Smith, T. R., 1960b 
Engineering properties: Evans, J. 0., 1958; Supp, 1954; Thatch-
er, 1970 
Erie County: Ohio Division of Lands and Soil, 1967a; Redmond, 
1967, 1971 
Erosion, bibliography: Gaines, 1938 
Fairfield County: Meeker, 1960; Ohio Division of Lands and 
Soil, 1961f 
Fayette County: Moos, 1970; Ohio Division of Lands and Soil, 
1961a, 1962f; Wilding, 1965 
Forest soil: Carmean, 1957 
Franklin County: Ohio Division of Lands and Soil, 1960d 
Fulton County: Boyce, 1960; Taylor, A. E., 1928 
Geauga County: Smith, T. R., 1956a 
General: Coffey, 1915; Conrey, 1934; Dotson, 1958; Gilfillan, 
1957b; Ohio Division of Lands and Soil, 1964e; U.S. 
Department of Agriculture, 1960; Wright, A. J., 1953 
Genesis of argillic horizons: Smeck, 196 8 
Geologic aspects of plant distribution: Cross, A. T., 1942 
Geology, relation to: Forsyth, 1965d 
Glacial stages, influence on soil-group boundaries: White, G. W., 
1950 
Greene County: Moos, 1970; Ohio Division of Lands and Soil, 
1957a; Roseler, 1960 
Ground-water percolation: Stibbe, 1965 
Hamilton County: Goodman, A. L., 1917; Ohio Division of 
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Lands and Soil, 1966b 
Hancock County: Ohio Division of Lands and Soil, 1963a; 
Rapparlie, 1963, 1973 
Hardin County: Ohio Division of Lands and Soil, 1961g 
Henry County: Flesher, 1969; Ohio Division of Lands and Soil, 
1968d 
Highland County: Rosengreen, 1974; Wilding, 1965; Williams, N. 
L., 1970, 1971 
Huron County: Wildermuth, 1955 
Hydrology: McGuinness, 1973 
Information in geology course: Smith, J.M., 1967 
Investigation techniques: Struble, 1967 
Irrigating: Evans, J. 0., 1954 
Jackson County: Beatley, 1959 
Jefferson County: Ohio Division of Lands and Soil, 1974 
Knox County: Forsyth, 1960b; Ohio Division of Lands and Soil, 
1966c 
Lake County: Ohio Division of Lands and Soil, 1964b; Reeder, 
1973b, 1973c; Taylor, A. E., 1929 
Licking County: Khangarot, 1969a, 1971;Wildermuth, 1938 
Loess deposits: Rutledge, 1969; White, G. W., 1953, 1968e 
Logan County: Miller, J. T., 1939; Ohio Division of Lands and 
Soil, 1967b 
Lorain County: Ernst, 1972; Ohio Division of Lands and Soil, 
1969b 
Lucas County: Conrey, 1943 
Madison County: Smith, T. R., 1958a 
MahoningCounty: Lessig, 1971;Smith, T. R., 1958b 
Mapping: Forsyth, 1965h; Struble, 1966 
Maps 
Adams County: Taylor, A. E., 1938 
Allen County: Heffner, 1965; Ohio Division of Lands and 
Soil, 1959a, 1961c 
Ashland County: Ohio Division of Lands and Soil, 1965a 
Ashtabula County: Meyer, W. J., 1957; Ohio Division of 
Lands and Soil, 196lb, 1965b; Reeder, 1965, 1973a 
Athens County: Paschall, 1938a 
Auglaize County: Baker, F. J., 1959 
Belmont County: Phillips, S. W., 1931 
Brown County: Fowler, E. D., 1936 
Butler County: Fowler, E. D., 1931; Powell, K. L., 1969 
Champaign County: Ohio Division of Lands and Soil, 1961d; 
Ritchie, 1971 
Clark County: Baker, F. I., 1960c; Petro, 1958 
Clermont County: Lerch, 1971, 1972 
Clinton County: Garner, 1962; Ohio Division of Lands and 
Soil, 1953a, 1956a, 1957b, 1959b, 1961e 
Columbiana County: Lessig, 1968; Ohio Division of Lands 
and Soil, 1963b 
Cuyahoga County: Smith, T. R., 1960a 
Darke County: Ohio Division of Lands and Soil, 1965c 
Defiance County: Ohio Division of Lands and Soil, 1964a 
Delaware County: Matanzo, 1969; Ohio Division of Lands 
and Soil, 1960b, 1960c; Smith, T. R., 1960b 
Erie County: Ohio Division of Lands and Soil, 1967a; Red-
mond, 1967, 1971 
Fairfield County: Meeker, 1960; Ohio Division of Lands and 
Soil, 1961f 
Fayette County: Ohio Division of Lands and Soil, 1961a, 
1962f 
Franklin County: Ohio Division of Lands and Soil, 1960d 
Fulton County: Boyce, 1960; Taylor, A. E., 1928 
Geauga County: Smith, T. R., 1956a 
Greene County: Ohio Division of Lands and Soil, 1957a; 
Roseler, 1960 
Hamilton County: Goodman, A. L., 1917; Ohio Division of 
Lands and Soil, 1966b 
Hancock County: Ohio Division of Lands and Soil, 1963a; 
Rapparlie, 1963, 1973 
Hardin County: Ohio Division of Lands and Soil, 196lg 
Henry County: Flesher, 1969; Ohio Division of Lands and 
Soil,1968d 
Highland County: Williams, N. L., 1970, 1971 
Huron County: Wildermuth, 1955 
Jefferson County: Ohio Division of Lands and Soil, 1974 
Knox County: Ohio Division of Lands and Soil, 1966c 
Lake County: Ohio Division of Lands and Soil, 1964b; 
Reeder, 1973b, 1973c; Taylor, A. E., 1929 
Licking County: Wildermuth, 1938 
Logan County: Miller, J. T., 1939; Ohio Division of Lands 
and Soil, 196 7b 
Lorain County: Ohio Division of Lands and Soil, 1969b 
Lucas County: Conrey, 1943 
Madison County: Smith, T. R., 1958a 
Mahoning County: Lessig, 1971; Smith, T. R., 1958b 
Medina County: Baker, F. J., 1960b; Hayhurst, 1973 
Mercer County: Ohio Division of Lands and Soil, 1963c 
Miami County: Allen, E. R., 1924; Lehman, S. F., 1973, 
1974; Ohio Division of Lands and Soil, 1967c, 1973 
Monroe County: Smith, T. R., 1958c 
Montgomery County: Davis, P. E., 1969; Ohio Division of 
Lands and Soil, 196lh, 1969a; Powell, K. L., 1970 
Morrow County: Ohio Division of Lands and Soil, 1963d 
Muskingum County: Phillips, S. W., 1925 
Ohio: Ohio Division of Lands and Soil, 1954b 
Ottawa County: Paschall, 1933 
Paulding County: Baker, F. I., 1960d; Ohio Division of 
Lands and Soil, 1953b, 1955a, 1955b 
Pickaway County: Ohio Division of Lands and Soil, 196 li 
Pike County: Powell, K. L., 1971 
Portage County: Ritchie, 1972, 1973; Smith, T. R., 1956c 
Preble County: Lerch, 1969; Ohio Division of Lands and 
Soil, 1962a 
Putnam County: Boyce, 1959; Brock, A. R., 1970; Taylor, 
A. E., 1936 
Richland County: Ohio Division of Lands and Soil, 1963e; 
Redmond, 1972a, 1972b 
Ross County: Ohio Division of Lands and Soil, 1954a, 
1957c, 1962d, 1962e; Petro, 1967 
Sandusky County: Allen, E. R., 1920 
Scioto County: Conrey, 1940 
Seneca County: Ohio Division of Lands and Soil, 1968c 
Shelby County: Ohio Division of Lands and Soil, 1965d 
Stark County: Christman, 1968, 1971; Ohio Division of 
Lands and Soil, 1968a 
Summit County: Ohio Division of Lands and Soil, 1968b; 
Ritchie, 1969; Smith, T. R., 1956b 
Trumbull County: Smith, T. R., 1957 
Tuscarawas County: Wildermuth, 1953 
Union County: Ohio Division of Lands and Soil, 1966a; 
Powell, K. L., 1966 
Van Wert County: Brock, A. R., 1964, 1972; Ohio Division 
of Lands and Soil, 1960a, 1964d 
Vinton County: Paschall, 1938b 
Warren County: Garner, 1964; Ohio Division of Lands and 
Soil, 1964c 
Washington County: Lessig, 1973; Phillips, S. W., 1933 
Wayne County: Powell, K. L., 1972 
Williams County: Ohio Division of Lands and Soil, 1961j 
Wood County: Ohio Division of Lands and Soil, 1956b, 
1958, 1962c; Rapparlie, 1966 
Wyandot County: Steiger, 1973 
Maumee Valley: Klippart, 1871 
Medina County: Baker, F. I., 1960b; Hayhurst, 1973 
Mercer County: Ohio Division of Lands and Soil, 1963c 
Miami County: Allen, E. R., 1924; Lehman, S. F., 1973, 1974; 
Ohio Division of Lands and Soil, 1967 c, 197 3 
Moisture-tension data: Holtan, 1968 
Monroe County: Smith, T. R., 1958c 
Montgomery County: Davis, P. E., 1969; Ohio Division of Lands 
and Soil, 1961h, 1969a; Powell, K. L., 1970 
Morrow County: Ohio Division of Lands and Soil, 1963d 
Movement: Everett, 1963c 
Muskingum County: Phillips, S. W., 1925 
Names: Smith, T. R., 1960c 
Northeastern Ohio, Canfield silt loam: Miller, F. P., 1971 
Northwestern Ohio, Morley and Blount soils: Wilding, 1964 
Northwestern Ohio, variation of soil properties: McCormack, 
1969 
Ohio: Ohio Division of Lands and Soil, 1954b 
Opaque opaline forms in forest soils: Wilding, 1972 
Organic soils related to Pleistocene wood: Elfner, 1971 
Origin: Conrey, 1941 
Ottawa County: Paschall, 1933 
Paulding County: Baker, F. J., 1960a, 1960d; Ohio Di'fision of 
Lands and Soil, 1953b, 1955a, 1955b 
pH and base-saturation percentage relationship: Beery, 1971 
Phosphorus content: Pratt, 1955 
Pickaway County: Ohio Division of Lands and Soil, 196 li 
Pike County: Powell, K. L., 1971 
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Portage County: Ritchie, 1972, 1973; Smith, T. R., 1956c 
Preble County: Lerch, 1969; Ohio Division of Lands and Soil, 
1962a; Smith, J.M., 1949; Wilding, 1965 
Preglacial residual soil, Madison County: Summerson, 1959b 
Putnam County: Boyce, 1959; Brock, A. R., 1970; Taylor, A. E., 
1936 
Relationship of drainage and clay mineralogy: Andrew, 1960 
Richland County: Ohio Division of Lands and Soil, 1963e; Red-
mond, 1972a, 1972b 
Ross County: Ohio Division of Lands and Soil, 1954a, 1957c, 
1962d, 1962e;Petro, 1967 
Sandusky County: Allen, E. R., 1920 
Sangamon: White, G. W., 1953 
Scioto County: Corney, 1940 
Scioto Valley: Wells, D. A., 1852 
Seneca County: Ohio Division of Lands and Soil, 1968c 
Shelby County: Ohio Division of Lands and Soil, 1965d 
Slope and soils, relationship: Garrigus, 1958, 1959 
Southwestern Ohio: Farnham, 1951; Gooding, 1959, 1960 
Sponge-spicule distribution: Wilding, 1968a 
Stark County: Christman, 1968, 1971; Ohio Division of Lands 
and Soil, 1968a 
Stemflow water effect: Gersper, 1970 
Strength: McCormack, 1972 
Summit County: Ohio Division of Lands and Soil, 1968b; 
Ritchie, 1969; Smith, T. R., 1956b 
Survey: Coffey, 1915 
Surveys, use in floodplain identification: McCormack, 1971 
Tests: Ohio Division of Lands and Soil, 1963f 
Tills and soils, relationship: Forsyth, 1965h 
Trumbull County: Smith, T. R., 1957 
Tuscarawas County: Wildermuth, 1953 
Union County: Ohio Division of Lands and Soil, 1966a; Powell, 
K. L., 1966 
Van Wert County: Brock, A. R., 1964, 1972; Ohio Division of 
Lands and Soil, 1960a, 1964d 
Vegetation-geology correlation: Forsyth, 1970 
Vegetative history indicated by biogenic opal: Wilding, 1968b 
Vinton County: Beatley, 1959; Paschall, 1938b 
Warren County: Garner, 1964; Ohio Division of Lands and Soil, 
1964c 
Washington County: Lessig, 1973; Phillips, S. W., 1933 
Wayne County: Miller, F. P., 1965; Powell, K. L., 1972 
Weathering: Khangarot, 1969a, 1969b; Mickelson, 1942 
Western Ohio: Forsyth, 1960b, 1963b; Steiger, 1967 
Whitewater River basin: Thorp, 1957 
Williams County: Ohio Division of Lands and Soil, 1961j 
Wood County: Ohio Division of Lands and Soil, 1956b, 1958, 
1962b, 1962c;Rapparlie, 1966 
Wyandot County: Steiger, 1973 
Solid-waste disposal 
Franklin County: Collins, H. R., 1974 
In strip mine: Hedges, R. B., 1972 
Lorain County: Leonard, M. R., 1974 
South Bloomingville quadrangle, bedrock geology: Delong, 1967a 
South-central Ohio: See also the names of the counties in south-
central Ohio 
Glacial deposits: Andrews, 1874a 
Mississippian red beds: Sable, 1970 
Paleontology, conodonts: Hass, 1947 
Salt: Andrews, 1874a 
Topography: Whittlesey, 1838a 
South Charleston quadrangle, glacial geology: Rogers, M., 1938 
Southeastern Ohio: See also the names of the counties in southeast-
ern Ohio 
Acid mine drainage: Appalachian Regional Commission, 1969; 
Biesecker, 1966; Ghosh, 1971; News in Engineering, 
1969 
Acid mine drainage control: Dambach, 1966 
Brines: Hildreth, 1833; Phalen, 1917 
Devonian stratigraphy, subsurface: Dennison, 1961 
Drainage history: Happ, 1934; McCord, 1971; Perry, E. S., 1929; 
Stout, 1938c; Tight, W. G., 1903 
Earthquake: von Hake, 1968 
Economic geology: Andrews, 187 lb; Bengston, 1950 
Erosion surfaces: Cole, W. S., 1934, 1935 
Flint from aboriginal quarry sites: Carskadden, 1969 
General geology: H. H. Hardesty and Co., 1883b; Hildreth, 
1836a 
Geologic history: Orton, 1882c 
Geomorphology: Stout, 1938c 
Glacial geology: Ireland, 1943; Ray, L. L., 1969; U.S. Geological 
Survey, 1970b 
Landslides: Fanaff, 1964; Fisher, S. P., 1968; Picking, 1965 
Mineral resources: U.S. Geological Survey, 1968b 
Mississippian 
Berea sand: Pepper, 1944b, 1945a, 1947a, 1948 
Black Hand conglomerate: Joity, 1973 
Oil and gas: Dunn, 0. C., Jr., 1949; Fettke, 1952a; Miller, E.W., 
1943; Pryce, 1970; Rough, 1970 
Paleobotany, Upper Freeport coal: Abbott, M. L., 1968 
Paleontology, invertebrate 
Bryozoa in Cambridge limestone: Meyer, J. A., 1972 
Fusulinidae: Smyth, 195 la, 1957 
Paleontology, vertebrate: Moran, W. E., 1942, 1952 
Pennsylvanian 
Conemaugh depositional environments: Morris, D. A., 1967 
Deltaic sedimentation: Donaldson, A. C., 1969b 
Flint clays: Smith, W. H., 1965 
Middle Kittanning coal replaced by elastics: Merrill, W. M., 
1951 
Monongahela group coals and sandstones: Hoover, J. R., 
1969 
Permian: Berryhill, H. L., 1967a, 1967b; Camp, T. M., 1968; 
Clendening, 1970; Martin, W. D., 1972 
Petrology of sandstone: Baker, G. F., 1974; Lambert, R. A., 
1969; Martin, W. D., 1949; Miller, D. J., 1942; 
Thompson, B. A., 1963 
Refractory material: Bole, G. A., 1951 
Silica in limestone: Khalaf, 1973 
Silurian, subsurface stratigraphy: Perry, W. J., Jr., 1960 
Structure, Burning Springs anticline: Clifford, 1974 
Terraces: Hall, G. F., 1969; Hubbard, G.D., 1908a, 1954 
Water resources: Ohio Division of Water, 1959b; Wyrick, 1968a, 
1968b 
Southern Ohio: See also the names of the counties in southern Ohio 
Drainage history: Frye, 1940; Tight, W. G., 1897a 
Economic geology: Andrews, 1865 
Field guide: Grimsley, 1933 
Floods: Grover, 1938; Rostvedt, 1968 
Ganister: Henderson, H.B., 1916 
General geology: Deutsch, 1967; Grimsley, 1933 
Geologic history: Durrell, 1967 
Geologic map: Willden, 1968 
Geomorphology: Lesley, 1869; Rich, J. L., 1939 
Gravity map: U.S. Air Force, 1968 
Ground water: Deutsch, 1967 
Loess deposits: Goldthwait, 1968; Rutledge, 1969 
Magnetic map: Zietz, 1968 
Mississippian 
Berea sand: Pepper, 1946 
Borden formation: Moore, B. R., 1970 
General: Hyde, J. E., 195 3 
Logan formation: Fagadau, 1952a, 1952b 
Paleontology, Silurian corals: Kissling, 1970 
Pennsylvanian 
Conemaugh formation: Condit, 1909; Morris, D. A., 1968; 
Rollins, 1974 
Sedimentation: Whaley, 1969 
Silurian: Horvath, 1964, 197 Oa 
Subsurface correlation: Shearrow, 1959a 
Surface-water quality: U.S. Geological Survey, 1964k, 1965b, 
1965c, 1968e, 1968f, 1969e, 1970i, 1974e 
Surface-water supply: U.S. Geological Survey, 195 lb, 1952a, 
1953b, 1954c, 1954d, 1955a, 1956, 1957a, 1957c, 
1958b, 1959b, 1960a, 1960c, 196lb, 1964h, 1970f, 
197le, 1971f, 1972e 
Southwestern Ohio: See also the names of the counties in southwest-
ern Ohio 
Aeroradioactivity: Guillou, 1966 
Cincinnati arch: Foerste, 1904 
Clay mineralogy, Kope and Fairview formations: Bassarab, 
1965 
Clay sediments, Great Miami River basin: Huff, 1968 
Drainage changes: Fowke, 1898; James, J. F., 1893; Teller, 
1970a, 1970b, 1971 
Field guide: Goldthwait, 1955 
General geology: Fuller, M. L., 1912; Locke, J., 1838 
Geologic map: Fuller, M. L., 1912 
Geomorphology: Desjardins, 1935; Ray, L. L., 1974 
242 OHIO GEOLOGY 1755-1974 
Glacial geology: Durrell, 1956; Goldthwait, 1955; Gooding, 
1959, 1960; Hays, F. R., 1951; Ray, L. L., 1974; 
Rich, J. L., 1956; Teller, 1970a, 1970b, 1971 
Gravity measurements: Holway, 1963 
Ground water: Fuller, M. L., 1912; Orton, 1873b 
Ground-water investigation by geophysical methods: Eaton, 
1969 
Lime production: Orton, 1888g 
Mineral collecting: Wuestner, 1938 
Mineralogy of shales: Shade, 1963 
Oil and gas: Harper, J. L., 1939; Patton, J.B., 1969 
Ordovician 
Arnheim formation: Foerste, 1912b 
Chazy series: Carpenter, G. C., 1962 
Clarksville shale: Nietert, 1963 
Classification: Weiss, M. P., 1960b 
Correlation: James, J. F., 1890a 
Covington sequence: Carpenter, J. W., 1961 
Cynthiana formation: Butler, R. E., 1954; Weiss, M. P., 
1963b 
Eden group: Sharp, E. R., 1957; Weiss, M. P., 1963b 
Fairmount formation: Reeves, 1966 
General: Gutstadt, 1958; Miller, S. A., 1874b; Slaughter, 
1953 
Kope formation: Burger, A. M., 1970b 
Lithostratigraphy: Lee, G. B., 1974a, 1974b 
Nomenclature: Miller, S. A., 1879b 
Reference standard: Sweet, 1974 
Richmond group: Foerste, 1903a; McClish, 1965; Nickles, 
1903; O'Brien, 1. M., 1970 
Saluda formation: Hatfield, 1964; Strete, 1939 
Time-stratigraphic classification: Sweet, W. C., 1970b, 197 lc 
Paleobotany, fucoids: James, J. F., 1884 
Paleobotany, Silurian microplankton: Cramer, F. H., 1968 
Paleogeography: Shideler, 1939 
Paleontology, invertebrate 
Anthozoa: Nicholson, 1874a 
Bivalves: Miller, S. A., 1894a; Ulrich, E. 0., 1890a; U.S. Geo-
logical Survey, 1969d 
Brachiopod epizoic fauna: Richards, R. P., 1972 
Brachiopods: Alexander, R. R., 1972; Kramer, T. M., 1972 
Bryozoa: Bassler, 1906; Boardman, R. S., 1966; James, U. P., 
1887b; Reeves, 1966; Singh, 1971 
Conodonts: McClish, 1965; Schopf, T. J. M., 1965; Seddon, 
1971; Sweet, W. C., 1965 
Echinoderms, Brassfield: Foerste, 1919a 
Edrioasteroids: Bassler, 1936 
Gastropods: Miller, S. A., 1894a; Thompson, E. H., 1969, 
1970 
General, Ordovician: Foerste, 1910, 1912a; Hall, James, 
1872a;Williams, S. R., 1910 
General, Silurian: Foerste, 1923 
Graptolites: Douglas, 1970d 
Mollusca, Pleistocene: Nave, 1968, 1969 
Ostracods: Guber, 1971; Ulrich, E. 0., 1890c; Warshauer, 
1973 
Trace fossils: Osgood, 1965, 1970 
Trilobites: Foerste, 1919b 
Waynesville formation, fauna! distribution: Freas, 1968 
Petrology 
Limestones: Martin, W. D., 1971, 1973 
Mudstones: Scotford, 1962 
Shales: Scotford, 1965 
Pleistocene deposits, tests for montmorillonite and goethite: 
Brace, 1969b 
Pleistocene geology: Goldstein, 1973; Hays, F. R., 1951 
Pleistocene stratigraphy, Farmersville and northern Middletown 
quadrangles: Wright, F. M., 1970 
Sedimentary structures: James, 1. F., 1885a; Perry, N. W., 1889 
Silurian 
Brassfield formation: Carr, D. D., 1970; O'Donnell, E., 1967, 
1969, 1970 
Correlations: Foerste, 1935 
General: Foerste, 1896, 1900a; Manning, 1932 
Niagaran rocks: Edwards, R. A., 1933; Priddy, 1938, 1939 
Soil: Farnham, 195l;Westgate, 1930 
Streams, low-flow study: Webber, 1971 
Subsurface Cambrian and Ordovician stratigraphy: Freeman, 
1949 
X-ray spectrochemical investigations of shales: Weidner, 1962 
Spiculites, shoreline indicators: Cavaroc, 1968 
Spring Valley gorge, origin: Scheffel, 1907 
Springfield, floods: U.S. Geological Survey, 196la 
Springfield quadrangle, glacial geology: Rogers, M., 1938 
Springs: Gilfillan, 1962b; Stout, 1949; Ver Steeg, 1932c 
Stalagmite, fossiliferous: Claypole, 1897b 
Standing Stone: Stout, 1952 
Stark County: See also Glacial geology; Oil and gas; Pennsylvanian 
Aeroradioactivity map: Bates, R. G., 1966b 
Ancient finger lakes: Hubbard, G.D., 1908b 
Buried topography: Ver Steeg, 1934 
Cement raw materials, Putnam Hill limestone: Bates, R. L., 1966 
Clay mineralogy: Calmer, 197l;Webb, D. K., 1961 
Clays of coal formations: Stout, 1923 
Coal: Bownocker, 1917a; Brant, 1954b, 1956a, 1960a; Claypole, 
1895e; DeLong, 1957; Granchi, 1958; Newberry, 
1883c; Orton, 1884b, 1884g; Whittlesey, 1879c 
Devonian limestones: Dow, 1961, 1962 
Drainage changes: Scranton, 1932b 
Field guide: Denton, 1961; Frank, 1969; Goldthwait, 1965b 
Floods at Canton: U.S. Geological Survey, 1962d 
Gas analyses: Moore, B. 1., 1966b 
General geology: Baroffio, 1958; Bognar, 1926; DeLong, 1963, 
1965b, 1967b; Hildreth, 1837; Seik, 1959 
Geologic map: DeLong, 1963, 1965b, 1967b; Seik, 1959 
Glacial geology: Goldthwait, 1965b;Jackson, J. L., 1974;White, 
G. W., 195la, 196l;Wright, G. F., 1890a· 
Glass sand: Burchard, 1907 
Ground water: Cummins, 1960a; Kazmann, 1949, 1958; Pree, 
19621; Schaefer, E. J., 1946; Schmidt, James J., 
1962e; Van Tuyl, 1947a, 1947b; Walker, A. C., 
1959m, 1962b 
Ground water contaminated by chloride: Rau, 1972; Ulrich, A. 
A., 1955 
Hydrogeology of Middle Branch valley: Winslow, J. D., 1960 
Hydrogeology of Pottsville formation: Sedam, 1973 
Limestone resources: Lamborn, R. E., 1951; Orton, Jr., 1906 
Mississippian, Bedford shale and Berea sandstone: Pepper, 1954 
Natural gas, underground storage: Schmidt, 1. 1., 1947 
Oil and gas: Belden, 1952; Bownocker, 1903a; Fenstermaker, 
1969; Pepper, 1953a; Schrider, 1970 
Paleobotany, Ohio shale: Winslow, M. R., 1954 
Paleogeography: Flores, 1966 
Paleontology 
Brachiopods, Pennsylvanian: Sturgeon, 1968 
Cephalopod, Pennsylvanian: Sturgeon, 1938 
Corals, Pennsylvanian: Colson, 1967 
Gastropods: Batten, 1972; Sturgeon, 1964a 
Mollusca, Pleistocene: Sheatsley, 1960 
Ostracods: Marple, 1952 
Pottsville fauna: Morningstar, l 922b 
Pennsylvanian, Allegheny rocks: Whittlesey, 1884d 
Pennsylvanian channel sandstone: Coogan, 1970 
Pennsylvanian limestones: Lamb, 1909, 1910 
Pennsylvanian, Pottsville rocks near Beach City: Gray, H. H., 
1954 
Petrology, Massillon sandstone: Gray, H. H., 1956 
Radiocarbon dates: Ogden, 1965b 
Salt: Stehli, 1963 
Sanitary landfill: Groenewold, 1974 
Sedimentation in Breakneck Creek: Smith, H. T., 1974a, 1974b 
Silurian, Clinton sandstone: Knight, W. V., 1969 
Soil and soil map: Christman, 1968, 1971; Ohio Division of 
Lands and Soil, 1968a 
Strip-mine overburden: Limstrom, 195 la 
Water resources: Cross, W. P., 1952; Ohio Division of Water, 
1961, 1968; Stout, 1943 
State geological survey publications, index: Corbin, 1965 
State House well: Mather, W.W., 1859; Newberry, 1861 
Stebbins gulch: Bole, B. P., 1963 
Steubenville quadrangle, general geology and oil and gas: Griswold, 
1907 
Stone production: U.S. Bureau of Mines 
Storm, Lake Erie, November 1972: Carter, C.H., 1973a 
Stout, Wilber E., biography: Bernhagen, 1961 
Stratigraphic patterns: Wheeler, H. E., 1963 
Stratigraphic section 
Coal-bearing rocks: Stout, 1939a 
Filing at the Ohio Geological Survey: Brant, 1956b 
Ohio: Orton, 1890a; Stout, 1947 
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Southeastern Ohio: Andrews, 1874a 
Stratigraphic studies: Hills, J.M., 1934 
Stratigraphy: See also the various geologic ages 
Appalachian: Colton, G. W., 1970; Lafferty, 1941, 1949 
Correlations: Hall, James, 1842, 1843a, 1843b, 1848 
Formations at railway stations: Newberry, 1879b; Orton, 1890e 
General: Ballard, 1938; Hall, James, 1845a; Harper, A. R., 1948; 
La Rocque, 1955; Newberry, 1871f, 1878a; Orton, 
1888a, 1893b; Prosser, C. S., 1906; Schuchert, 1943; 
Verneuil, 1847; Whittlesey, 1843 
Nomenclature of Ohio formations: Cohee, 1972; Prosser, C. S., 
1903, 1905a 
Sedimentary series, thickness estimates: Hills, T. M., 1920; 
Lamborn, 19 34 
Stream, reverse drainage, Lawrence County: Lesley, 1858 
Streamflow: Cross, W. P., 1949b, 1950b; Youngquist, C. V., 1947 
Streamflow data program: Anttila, 1970 
Streamflow duration: Cross, W. P., 1968 
Streamflow, relation to geology of drainage basins: Bernhagen, 
1950a 
Streams and drainage areas: Cross, W. P., 1967a; Krolczyk, 1954; 
Sherman, 1933 
Streams, roughness characteristics of natural channels: Barnes, H. H., 
1967 
Streams, suspended sediment: Lamar, W. L., 1956 
Strip-mine land 
Coshocton County, hydrology: Mezga, 1973 
Ecology: Riley, C. V., 1960 
Extent and distribution: Knudsen, 1954 
Reclamation: Copelan, 1959b; Dickman, 1960, 1963, 1964; 
Flaler, 1952; Hyslop, 1964; Knabe, 1964; Miller, D. 
P., 1954, 1957, 1958 
Use for solid-waste disposal: Hedges, R. B., 1972 
Strip-mine overburden: Limstrom, 1950a, 1950b, 195la, l95lb 
Strip mining, earthflow cause: Savage, 1950 
Strontium in Scioto River basin: Curtis, l972a, 1972b, 1973; Steele, 
J. D., 1972, 1973a, 1973b; Stueber, 1973 
Strontium in water: Feulner, l960a; Skougstad, 1960, 1963; 
Stueber, 1971, 1972 
Structure 
Appalachian basin: Appalachian Geological Society, 1951; 
Ingham, 1971; Lafferty, 1949; Linn, 1956; Ritten-
house, 1949b; Roth, E. E., 1968; Woodward, H.P., 
1964 
Belmont County: Condit, 1923 
Berea sand 
Cadiz quadrangle: Condit, 1914; Griswold, 1902 
Eastern Ohio: Orton, l 888d 
Flushing quadrangle: Griswold, 1908 
Summerfield quadrangle: Condit, 1916a 
Woodsfield quadrangle: Condit, 1916b 
Bibliography of maps and cross sections: Postley, 1938 
"Big Lime": Owens, 1970 
Black Hand sandstone and conglomerate: Ver Steeg, 1947 
Cambrian in central Ohio: Dolly, 1972 
Chagrin shale anticlines, Cuyahoga County: Van Horn, F. R., 
19l0b 
Cincinnati arch: Biggs, 1962; Bristol, 1971; Dennis, 1888; 
Foerste, 189la, 1899, 1900b, 1904; Forsyth, 1946; 
Freas, 1968; Freeman, 1951; Green, D. A., 1962; 
Herrmann, 1969; Hubbard, G. D., 1924; Janssens, 
1967; Lockett, 1938, 1949; Miller, A. M., 1898; New-
berry, 1873a; O'Donnell, E., 1972; Scotford, 1962, 
1964 
Ointon County: Tobin, 1961 
"Clinton" sand, Vinton County: Panyity, 1917 
Cryptoexplosion structure: Bucher, 1921, 1925, 1928, 1933a, 
1933b, 1935; Dietz, 1960; Galbraith, 1968, 1969; 
Jillson, 1923; Sappenfield, 1950, 1951; Summerson, 
1963b; Worthing, 1965 
Cuyahoga County: Rogers, G. S., 1917; Rothrock, 1949 
Deformation caused by glacial ice: Glock, 1929a, 1929b 
Deformation near Cincinnati: Hofmann, H. J ., 1966a 
Eastern Ohio: Ashley, 1938a; Cottingham, 1927; Erickson, T. D., 
1959; Fettke, 1938; Lockett, 1937; Pepper, 1947b; 
Richardson, G. B., 1928; Russell, 1926; Whittlesey, 
1869a 
Effect of salt: Clifford, 1972a 
Fairfield County: Bownocker, 1910 
Fayette County: Tobin, 1961 
Faulting in coal seams: Huston, 1883 
Faults: Ver Steeg, 1944a 
Findlay arch: Janssens, 1974b 
Folds, minor, northern Ohio: Decker, 1916 
Fracture by lateral pressure: Niles, W. H., 1877 
Gallia County: Blake, 1952 
Garrettsville quadrangle: Fuller, J. 0., 1965 
General: Ballard, 1938; Billingsley, 1934; Calvert, 1964i; Cotting-
ham, 1926; Fuller, M. L., 1917; King, P. B., 1969; 
Lockett, 1947; McGuire, 1963; National Research 
Council, 1944; Orton, 1886a, 1888a, 1893b; Schu-
chert, 1943; Shearrow, 1959c, 1959e; Stout, 1935, 
1938b; U.S. Geological Survey, 1962a; Ver Steeg, 
1944a 
Greene County, elevation of Blue limestone: Woodward, S. F., 
1878 
Guernsey County: Condit, 1923; Mix, 1918 
Harrison County: Griswold, 1903 
Highland County: Tobin, 1961 
Hocking County: Merrill, W. M., 1950; Whittlesey, 1873b, 1877b 
Holmes County: Lamborn, R. E., 1949 
Jefferson County: Griswold, 1903 
Jointing in coal beds: Ver Steeg, 1942b 
Joints in Cincinnati area: Keller, D. J., 1957 
Joints in Oxford area: Magbee, 1951 
Kensington quadrangle: DeLong, 1965a 
Knox dolomite: Janssens, 1973 
Lucas County: Ehlers, G. M., 1952 
Madison County: Norris, 1959c 
Michigan basin: Cohee, 1945, 1965 
Middle Kittanning (No. 6) coal: Whittlesey, 1875 
Monroe County: Condit, 1923 
Morgan County: Norling, 1958 
Muskingum County: Cummins, 1931a; Mix, 1918; O'Rourke, 
1919; Swain, J. F., 1950 
Noble County: Condit, 1923; Minshall, 1888 
Northeastern Ohio: Decker, 1920; de Witt, 1946 
Northern Ohio: Burroughs, 1911; Pepper, 1953b 
Northwestern Ohio: Carman, 1934; Janssens, 1970b, 1974b; 
Norris, 197 la; Shaver, 1974 
Ohio shale: Orton, 1888e 
Ordovician: Sitler, G. E., Jr., 1964a 
Oriskany formation: Cate, 1962 
Ottawa County: Sparling, 1965 
Paleozoic orogeny: Ham, W. E., 1967 
Perry County: Bownocker, 1910; Whittlesey, 1873b, 1877b 
Pike County: Tobin, 1961 
Precambrian: Summerson, 1962 
Relation to earthquakes: Primmer, 1972 
Ross County: Tobin, 1961 
St. Peter horizon: Alkire, 1949a 
Silurian salt: Clifford, 1973b; Landes, 1948 
Southwestern Ohio: Braun, 1916; Freeman, 1949; Mayhew, 
1969;Priddy, 1938 
Strains in sandstone: Rough, 1971 
Sub-Trenton: Calvert, 1974 
Summerfield quadrangle: Condit, 1923 
Trenton formation: Green, D. A., 1957; Lizotte, 1962 
Tuscarawas County: Gray, H. H., 1952 
Washington County: Minshall, 1888; Smith, W. H., 1948b 
Waverly arch: Englund, 1972; Woodward, H.P., 1961 
Wayne County: Bonine, 1915; Mutter, 1955; Ver Steeg, 1940b 
West-central Ohio: Busch, 1939a 
Western Ohio: Atherton, 1971; Kantrowitz, 1959; Ley, 1935; 
Orton, 1889b; Panyity, 1921 
Woodsfield quadrangle: Condit, 1923 
Sturgeon, Myron T., biography: Copelan, 1961b 
Subsurface disposal 
Industrial liquid waste: Clifford, 1972b 
Pickle liquor: Bayazeed, 1973 
Radioactive waste: Colton, 1961 
Subsurface geology: See also General geology 
Ashtabula County well: Crick, 1953; Pi-Sunyer, 1955 
Cambrian: Freeman, 1953;Wasson, I. B., 1934 
Cross sections: Ballard, 1938; Calvert, 1962b, 1963b, 1963c, 
1964b; Shearrow, 1957b 
Eastern Ohio: Martens, 1945; White, I. C., 1918 
Electrical resistivity methods: Mayhew, 1960 
Exploration by boring: Bailey, N. G., 1958 
Highway engineering: Mason, 1954 
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Lorain County core: Newman, 1954; Rogers, J.P., 1953; Truett-
ner, 1954 
Muskingum County, Maxville limestone: Bowen, C.H., 1954b 
Ordovician: Freeman, 1953; Stelzer, 1966; Wasson, I. B., 1934 
Portage County well: Duggan, 1952 
Precambrian: McCormick, G. R., 1960 
Pre-Knox unconformity: Benedict, 1967 
Ross County core: Carman, 1955a 
St. Peter sandstone: Dapples, 1955 
Southern Ohio: Shearrow, 1959a 
Tioga bentonite in southeastern Ohio: Fettke, 1952b 
Sulfur in coal: DeCarlo, 1966; Walker, F. E., 1966 
Sulfur, S02 removal by dry-limestone injection method: Kalb, 1972 
Summerfield quadrangle, structure: Condit, 1916a 
Summit County: See also Glacial geology; Mississippian; Oil and gas; 
Pennsylvanian 
Buried valleys: Warrick, 1960 
Calcareous tufa: Stout, 1940b 
Cement raw material, Columbus limestone: Bates, R. L., 1966 
Clay minerals: Droste, 1956b 
Clays of coal formations: Stout, 1923 
Coal: Bownocker, 1917a; Brant, 1960a; Granchi, 1958; Orton, 
1884g 
Columbus limestone, physical properties: Windes, 1949 
Cuyahoga Falls: Hildreth, 1837 
Cuyahoga Falls, water survey: Van Deventer, 1971 
Cuyahoga River: Claypole, 1892g 
Devonian and Mississippian formations: Prosser, C. S., 1912b 
Devonian, Ohio shale Foerstia zone: Schopf, J.M., 1970 
Drainage changes: Claypole, 189lb, 1892a, 1892f, 1892g 
Engineering geology: Gardner, G.D., 1974 
Field guide: Coogan, 1974; Frank, 1958, 1969; Fuller, J. 0., 
1950a; Gardner, G. D., 1974; Goldthwait, 1965b; 
White, G. W., 1952a 
Field sites, geologic setting: Keller, J. D., 1971 
Floods at Barberton: U.S. Geological Survey, 1962c 
Fossiliferous stalagmite: Claypole, 1897b 
Fracture-caves in Sharon conglomerate: Frank, 1974 
Gas analyses: Moore, B. J., 1966b 
General geology: Cushing, H. P., 1931; Harker, 1944b; Metzler, 
1967; Newberry, 1873b 
Geologic map: Newberry, 1873b 
Geophysical investigation for highway design: Mayhew, 1965 
Glacial geology: Goldthwait, 1965b; White, G. W., 1952a 
Glass sand: Bownocker, 1926a; Burchard, 1907 
Gorge Park: Savage, 195lb 
Gravimeter observations in limestone mine shaft: Hammer, 1950 
Ground water: Schaefer, E. J., 1946a; Schmidt, James J., 1954b; 
Sedam, 1973; Smith, R. C., 1953b; Walker, A. C., 
1959m, 1962b, 1962c;Warrick, 1960 
Hydrogeology, Akron area: Rau, 1970b 
Hydrogeology, Pottsville formation: Sedam, 1973 
Landslides: Gardner, G. D., 1972b 
Limestone: Lamborn, R. E., 1951 
Limestone mine at Barberton 
Geologic section: Stauffer, 1944 
Mining: Morrison, G. A., 1943 
Stress in limestone: Obert, 1962 
Suitability for underground storage of gas: Keys, 1956 
Marl: Stout, 1940b 
Mineralogy, thenardite: Connors, 197 4 
Mississippian, Cuyahoga formation: Szmuc, 195 7 
Mississippian-Pennsylvanian contact: Coogan, 1974 
Natural gas, underground storage: Schmidt, J. J., 1947 
Oil and gas: Bownocker, 1903a; Claypole, 1888b; Pepper, 1953a 
Paleo botany 
Devonian: Dawson, J. W., 1862; Wicander, 1974 
Devonian-Mississippian, microfossils: Winslow, M. R., 1954, 
1962 
Fossil plants: Newberry, 1853b; Whittlesey, 1849 
Lycopod: Chaloner, 1958, 1962 
Pennsylvanian: Read, C. B., 1946 
Paleoecology, Pleistocene microfossil assemblage: Teeter, 1970a, 
1970b 
Paleontology 
Brachiopods, Pennsylvanian: Sturgeon, 1968 
Bryozoa: Ulrich, E. 0., 1888a 
Conulariids: Driscoll, 1963 
Crinoids: Hall, James, 1864 
Ostracods: Ulrich, E. 0., 1890c 
Pottsville fauna: Morningstar, 1922b 
Trace fossil: Osgood, 1972 
Pennsylvanian, Sharon conglomerate: Coogan, 1974; Fuller, J. 
0., 1955; Mrakovich, 1969a, 1969b 
Pleistocene geology: Gardner, G. D., 1974 
Pleistocene lake: Wittine, 1970 
Radiocarbon measurements: Ogden, 1967c, 1969 
Rocky River valley: Hubbard, G.D., 1925 
Salt: Bownocker, 1906; Phalen, 1919; Stehli, 1963 
Soil and soil map: Ohio Division of Lands and Soil, 1968b; 
Ritchie, 1969; Smith, T. R., 1956b 
Strip-mine overburden: Limstrom, 195 la 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Underground explosion: Claypole, 1888b 
Uranium reconnaissance: U.S. Atomic Energy Commission, 1968 
Water resources: Frost, 1959b; Harker, 1944b; Stout, 1943; Van 
Deventer, 1971 
Sunn Hill: Stout, 1960 
Surveying 
Control for highway engineering: Taylor, J. I., 1963 
Control-point establishment: Marshall, R. B., 1914; Ryan, 1960 
Coordinate system: Mitchell, H. C., 1945; U.S. Coast and Geo-
detic Survey, 1955 
Mapping: Marshall, R. B., 1911, 1912, 1914; Sherman, 1904, 
1911, 1916, 1917, 1925, 1933; U.S. Geological Sur-
vey, 1909; Whittlesey, 1884a 
Marks and monuments: Sherman, 1917 
Original land subdivisions: Sherman, 1925 
Tellurometer measurements: Burger, W. H., 1965; Chopra, 1963 
Triangulation: Anthony, D., 1964; Cook, J. A., 1965; Goode, 
1963 
Swinnerton, Allyn C., biography: Garrels, 195 3 
Synthetic liquid fuels: Ford, Bacon & Davis, Inc., 1951; Fraser, 1950 
Tax laws and mineral industries: Bowers, 1951 
Teays drainage system: Fidlar, 1943; Teller, 1973 
Teays Lake: Janssen, 1960; Neff, J. R., 1970 
Teays River: Forsyth, 1965c;Janssen, 1952, 1953; Neff, J. R., 1970; 
Ver Steeg, 1946 
Teays Valley: Rhodehamel, 1963 
Tectonic map: King, P. B., 1969; National Research Council, 1944; 
U.S. Geol. Survey, 1962a 
Temperature in deep well: Johnston, 1913 
Thermal survey mapping of acid mine drainage: Ahmad, 197la 
Theses in geology, bibliography: Chronic, J., 1958, 1964; Ward, D. 
c., 1965, 1969, 1973 
Thornville quadrangle, glacial geology: Reutinger, 194la 
Tight, William G., biography: Bownocker, 1911a 
Tilted postglacial lake beds: Hubbard, G. D., 1942 
Tilting, Lake Erie: Taylor, F. B., 1929 
Todd's Fork section, Clinton County: Foerste, 1888b 
Toledo area: See also Lucas County 
Drift thickness and bedrock topography: Bush, E. A., 1966 
Field guide: Ohio Academy of Science, 1962 
General geology: Carman, 1952; Kunkle, 1971 
Sanitary-landfill site selection: Kunkle, 1971 
Water supply: Durfor, 1964 
Toledo harbor, water movement: Miller, Gerald S., 1969 
Topographic mapping: See Surveying 
Topographic mapping, Mahoning County: Gould, S., Jr., 1954 
Topography, northeastern Ohio: Whittlesey, 1869b 
Trace elements 
Black shales: Strahl, 1959 
Conodonts from Clermont County: McCulloch, 1971 
Ground water, northwestern Ohio: Hines, 1974 
Lake Erie water: Chawla, 1969 
Sediments of Maumee River basin: Hayes, L. R., 1973; Oddo, 
1971 
Travertine: Stout, 1940b 
Trenton quadrangle, general geology: Shafor, 1959 
Trenton quadrangle, petrology of McMillan formation limestones: 
Bayha, 1965 
Trumbull County: See also Glacial geology; Mississippian; Oil and 
gas; Pennsylvanian 
Aeromagnetic map: Popenoe, 1964 
Aeroradioactivity map: Bates, R. G., 1966b 
Building stone: Bownocker, 1915 
Coal: Brant, 1960a; Granchi, 1958; Orton, 1884b 
Devonian and Mississippian formations: Prosser, C. S., 1912b 
Devonian limestones: Dow, 1961, 1962 
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Drainage changes: Forshay, 1890 
Field guide: Frank, 1969 
Floods at Warren: Edelen, 1963a 
General geology: Read, M. C., 1873 
Geologic map: King, E. L., 1952; Read, M. C., 1873 
Glacial geology: White, G. W., 1971a 
Glass sand: Bownocker, l 926a; Burchard, 1907 
Ground water: Cummins, 1960b, 1960c, 1960d; Fuller, J. 0., 
1942; Pree, 1960a; Schmidt, James J., 1954b 
Hydrogeology of Pottsville formation: Sedam, 1973 
Mahoning River water quality: Bednar, 1968; Hulman, 1973 
Mississippian 
Bedford shale: Pepper, 1954 
Berea sandstone: de Witt, 1951; Pepper, 1954 
Cuyahoga formation: Szmuc, 1957 
Post-Berea rocks: King, E. L., 1952; Szmuc, 1953 
Sunbury shale: Prosser, C. S., 1902 
Oil and gas: Bownocker, 1903a; Ohio Division of Geological Sur-
vey, 1952 
Oil fields, shallow: Ball Associates, 1965 
Paleobotany: Hildreth, 1837 · 
Pennsylvanian: Szmuc, 1953; White, I. C., 1879 
Salt: Phalen, 1919; Stehli, 1963 
Soil and soil map: Smith, T. R., 1957 
Structure on Oriskany formation: Cate, 1962 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water analyses, Mahoning River: U.S. Geological Survey, 1966c 
Water resources: Cross, W. P., 1952; Ohio Division of Water, 
1961; Stout, 1943 
Tufa: Stout, 1940b; Swinnerton, A. A., 1939 
Tuscarawas County: See also Oil and gas; Pennsylvanian 
Aeroradioactivity map: Bates, R. G., 1966b 
Blackband ores: Dierker, 1946; Morris, J.B., 1890 
Brines: Orton, 1885d; Root, W. J., 1888 
Buried topography: Ver Steeg, 1934 
Clay mineralogy, Lower Kittanning underclay: Calmer, 1971 
Clays, coal-formation: Stout, 1923; Webb, D. K., 1961 
Clays, glass-pot: Stout, 1922 
Clays, underclays: Schultz, L. G., 1958 
Coal: Bownocker, 1917a;Brant, 1954b, 1956a, 1960a;DeBrosse, 
1957; DeLong, 1957; Granchi, 1958; Orton, 1884b; 
Whittlesey, 1879c 
Coal, sulfur in: Walker, F. E., 1966 
Field guide: Denton, 1961; Frank, 1969; Merrill, G. K., 1974 
Flint implement in gravel terrace: Wright, G. F., 1893b 
Gas analyses: Moore, B. J., 1966b 
General geology: Briggs, C., Jr., 1838b; Cummins, 1947; Hil-
dreth, 1837; Lamborn, R. E., 1956; Newberry, 1878b 
Geologic map: Lamborn, R. E., 1956 
Glass sand: Bownocker, 1926a 
Ground water: Ohio Division of Water, 1968; Pree, 19621; 
Schmidt, James J., 1962e, 1962f; Walker, A. C., 
1962e, 1962f, 1962i 
Iron ore: Hildreth, 1837 
Iron works, Glasgow-Port Washington: Roy, 1884c 
Landslides: Sharpe, C. F. S., 1942 
Limestone resources: Orton, Jr., 1906 
Mississippian, Cuyahoga formation: Szmuc, 195 9 
Oil and gas: Bownocker, 1903a; Pepper, 1953a; Schrider, 1970 
Paleobotany, Pennsylvanian fungus: Herzer, 1893b 
Paleoecology, Pennsylvanian, Boggs member: Lovrak, 1974 
Paleogeography, Middle Allegheny: Flores, 1966 
Paleontology 
Bivalve: Murphy, J. L., 1966a 
Brachiopods: Sturgeon, 1968 
Cephalopods: Murphy, J. L., 1970a; Sturgeon, 1946, 1948 
Oiiton: Hoare, R. D., 1972b 
Conodonts: Merrill, G. K., l972b 
Gastropods: Sturgeon, 1964a 
Porifera: Hoare, R. D., l968a 
Pennsylvanian 
Allegheny formation: Whittlesey, 1884d 
Conemaugh formation: Condit, l912b 
Pottsville formation: Gray, H. H., 1954, 1961 
Putnam Hill limestone: Franks, 1973a, 1973b 
Petroliferous iron ore: Ireland, 1944 
Sedimentary structure: Gray, H. H., 1950 
Silurian, Qinton sandstone: Knight, W. V., 1969 
Slump structure: Gray, H. H., 1952 
Soil and soil map: Wildermuth, 1953 
Streams, roughness characteristics of natural channels: Barnes, H. 
H., Jr., 1967 
Strip-mine overburden: Limstrom, 195 la 
Water resources: Cummins, 1947; Ohio Division of Water, 1968; 
Stout, 1943 
Tuscarawas River 
Chloride contamination: Williams, E. B., 1973 
General geology: King, C. C., 1972; Williams, E. B., 197 3 
Pollution by salt: Rau, 1974 
Ulrich, Edward 0., biography: Bassler, 1944, 1945; Jones, 0. T., 
1945; Raymond, P. E., 1944; Reeside, 1944; Ruede-
mann, 1947;Strachan, 1936 
Underground disposal, pickle liquor: Smith, R. D., 1969 
Underground disposal, wastewater: Ohio River Valley Water Sanita-
tion Commission, 1974 
Union County: See also Devonian; Glacial geology; Silurian 
Aeromagnetic map: Philbin, 1965 
Devonian, Columbus and Delaware limestones, petrography: 
Jackson, R.R., 1952 
Devonian rocks: Janssens, 1970a 
Field guide: Crowl, 1962; Janssens, l 969b 
General geology: Baumiller, 1917; Foley, D., 1973; Winchell, N. 
H., 1874a 
Geologic map: Winchell, N. H., 1874a 
Glacial geology: Baumiller, 1917; Crowl, 1962; Forsyth, 1967, 
1968b 
Ground water: Schmidt, James J ., 1960a, 1960e, l 960f 
Land-use planning: Foley, D., 1973 
Paleontology 
Cephalopod: Ohio Conservation Bulletin, 1965 
Conodonts: Ramsey, N. J., 1969a 
Foraminifera: Summerson, 1958 
Soil and soil map: Ohio Division of Lands and Soil, 1966a; 
Powell, K. L., 1966 
Sub-Trenton rocks, cross section: Calvert, l 964b 
Water resources: Ohio Division of Water, 1963; Stout, 1943 
University of Toledo, Department of Geology: Camp, M. J., 1972a 
Uranium 
Bibliography: Cooper, M., 1958; Fix, 1958 
In black shale: Breger, 1955; Gott, 1952; Swanson, 1960 
In coal: Vine, 1962 
In ground water: Scott, R. C., 1962 
Occurrences: Hoover, K. V., 1956; Lamey, 1956 
Reconnaissance: U.S. Atomic Energy Commission, 1968 
Urban geology, geologic and legal applications: Garlauskas, 1974a 
Urban planning, geologists and urban problems: Garlauskas, 1974b 
Valley entrenchment, Pleistocene: Ireland, 1946 
Vance well, Delaware County: Pye, 1946; Stout, 1940c 
Vanceburg quadrangle, geologic map: Morris, R.H., 1967 
Van Hom, Frank Robertson, biography: Hyde, J.E., 1934a, 1934b; 
Kraus, 1934 
Van Wert County: See also Glacial geology; Silurian 
Agricultural survey: Klippart, 1871 
General geology: Winchell, N. H., 1874a 
Geologic map: Burger, A. M., 1971; Winchell, N. H., 1874a 
Glacial map: Burger, A. M., 1971 
Ground water: Ohio Division of Water, 1960a, 1970; Walker, A. 
C., 1959a, 1959b, 1959c, 1959g 
Limestones: Orton, Jr., 1906 
Oil and gas: Bownocker, l903a 
Soil and soil map: Brock, A. R., 1964, 1972; Ohio Division of 
Lands and Soil, 1960a, 1964d 
Water resources: Ohio Division of Water, 1960a; Stout, 1943 
Vermilion quadrangle, beach ridges: Camey, 191 la 
Vermilion quadrangle, general geology: Herdendorf, 1963 
Vermilion West quadrangle, geology: Herdendorf, 1966 
Ver Steeg, Karl, biography: Strahler, 1953 
Vinton County: See also Mississippian; Oil and gas; Pennsylvanian 
Acid mine drainage: Ahmad, 1970; Cole, V. W., 1955; Moulton, 
1957; Nichols, J. H., 1965; Smith, E. E., 1966 
Bedrock geology, South Bloomingville quadrangle: DeLong, 
1967a 
Clay 
Clarion: Stout, 1932b, 1940a 
Coal formations: Stout, 1923 
Mineralogy: Calmer, 1971; Webb, D. K., 1961 
Underclay petrology: Schultz, L. G., 1958 
Coal: Bownocker, 1917a; Brant, 1954b, 1956a, 1960a; DeLong, 
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1957; Granchi, 1958; Orton, 1884b; Watkins, T. L., 
1890 
Coal-deposition conditions: Wanless, 1969 
Coal, sulfur in: Walker, F. E., 1966 
Economic geology: Bengston, 1950; Orton, 1878c 
Field guide: Denton, 1961 
General geology: Andrews, 187ld; Beatley, 1959;Marple, 1954; 
Stout, 1927 
Ground water: Pree, 1962a, 1962c; Schmidt, James J., 1961d, 
1962c 
Hanging Rock iron region: Collins, H. R., 1966; Stout, 1933a 
Helium-bearing gas: Rogers, G. S., 1921 
Iron industry: Andrews, 1871d; Lord, N. W., 1884c; Stout, 
1933a 
Lake Hope State Park: Marple, 1954 
Landslide: Lessig, 1966; Webb, D. K., 1967 
Limestone: Lamborn, R. E., 1951 
Mineralogy, magnesian halotrichite: Brant, 1959a 
Mineralogy, melanterite-rozenite: Ehlers, 1965a 
Mississippian, general: Holden, 1942; Hyde, J.E., 1927 
Mississippian, Maxville limestone: Morse, W. C., 1910 
Oil and gas: Bownocker, 1903a, 1910, 1911b; Lesquereux, 1865; 
Panyity, 1917 
Paleo botany, Pennsylvanian, fossil bacteria: Ehlers, 1965b; 
Schopf, J. M., 1965 
Paleogeography: Flores, 1966 
Paleontology 
Bivalves: Rogers, M. J., 1965 
Brachiopods, Pennsylvanian: Sturgeon, 1968 
Conodonts: Merrill, G. K., 1972b 
Foraminifera: Marple, 1955b 
Gastropods: Sturgeon, 1964a 
Ostracods: Marple, 1952 
Porifera: Hoare, R. D., 1968a 
Pottsville fauna: Morningstar, 1922b 
Pennsylvanian, Allegheny sedimentary geology: Webb, J. E., 
1963 
Radiocarbon measurements: Ogden, 1969 
Refractory material: Bole, G. A., 1951 
Siliceous spiculites, Zaleski flint: Cavaroc, 1968 
Soil and soil map: Paschall, 1938b 
Stratigraphic sections: Andrews, 1871a 
Strip-mine overburden: Limstrom, 1951 b 
Water resources: Ohio Division of Water, 1963; Stout, 1943 
Von Schlichten, Otto C., biography: Compass, 1951 
Warren County: See also Cincinnati area; Glacial geology; Ordovi,. 
cian; Paleontology; Southwestern Ohio 
Aeromagnetic map: Philbin, 1965 
Archeology, implement-bearing terrace: Leverett, 1892c 
Buried-valley investigation: Henry, G., Jr., 1973; Jehn, 1973 
Drainage pattern: Tritschler, 1956 
Environmental planning: Wagner, R. A., 1974 
Field guide: Caster, 1970; Goldthwait, 196la 
General geology: Orton, 1873a, 1878a; Wolford, 1927 
Geologic map: Gray, H. H., 1972; Orton, 1878a 
Glacial erratic: Scoville, 1878; Wolford, 1932 
Glacial geology: Caster, 1970; Dickson, 1940; Garner, 1965; 
Goldthwait, 1961a; Tritschler, 1956 
Glacial map: Gray, H. H., 1972 
Ground water: Dames & Moore, 1972; Spieker, A. M., 1968a; 
Walker, A. C., 1960f, 1960h, 1960i, 1960j, 19601, 
1961b 
Landslopes: White, J. F., 1966 
Limestones: Orton, Jr., 1906 
Ordovician 
Cincinnatian series limestones: Kuder, 1964 
Lithology of Elkhorn formation: Lindner, 1951 
Stratigraphic geology: Hariharan, 1970; Wolford, 1930 
Waynesville formation: McCormick, C. L., 1964 
Paleobotany, Ordovician land plants: Lesquereux, 1874 
Paleontology 
Annelids: James, U. P., 1884c 
Bivalves: Pojeta, 1966 
Brachiopods: Hall, D. D., 1962; Howe, H.J., 1965; Shaw, F. 
C., 1960; Steele, John, 1969 
Bryozoa: James, U. P., 1883; Nickles, 1902b; Ulrich, E. 0., 
1879b 
Cephalopods: Wetherby, 1881 
Conodonts: Hazel, 1955; James, U. P., 1884c; Kohut, 1967, 
1968, 1969a;Pulse, 1959,1960 
Corals: James, C., 1940 
Comulites: Morris, R. W., 1971 
Echinoderms 
Crinoids: Dyche, 1892c; James, U. P., 1885; Miller, S. A., 
1881b, 1883 
Edrioasteroids: James, U. P., 1887a 
Starfish: Miller, S. A., 1879c 
Eurypterids: Caster, 1964 
Gastropods: James, U. P., 1872 
General: Austin, G. M., 1927; James, U. P., 1884a; Miller, S. 
A., 1882a, 1882b, 1882c, 1884; Ulrich, E. 0., 1879a 
Ostracods: Guber, 1962 
Problematica: Ross, J.P., 1967 
Trilobites, color markings: Wells, J. W., 1942b 
Pleistocene geology: Durrell, 1961 
Radiocarbon dating: Garner, 1965; Ogden, 1965b, 1967a 
Seismic survey, Great Miami River valley: Watkins, J. S., 1964a, 
1971 
Soil and soil map: Garner, 1964; Ohio Division of Lands and 
Soil, 1964c 
Subsurface stratigraphy: Carpenter, G. C., 1965; Freeman, 1953 
Water resources: Ohio Division of Water, 1964; Pree, 1965; 
Stout, 1943 
Warren, floods: Edelen, 1963a 
Washington County: See also Oil and gas; Pennsylvanian; Permian 
Clays of coal formations: Stout, 1923 
Coal: Andrews, 1864; Brant, 1960a; DeBrosse, 1957; DeLong, 
1955; Denton, 1960; Lesquereux, 1854a; Smith, W. 
H., 1952a; White, G. W., 1947d 
Coal analyses: Dean, E. S., 1949 
Coal, low-sulfur: Struble, 1971 
Core tests: Slagle, 1967; Wertman, 1959 
Drainage changes: Tight, W. G., 1900a 
Field guide: Arkle, 1972b; Cross, A. T., l 950c; Marietta College 
Department of Geology, 1972 
General geology: Andrews, 1874a; Bell, G. L., 1950; Frye, 1937; 
Hildreth, 1826, 1828, 1834; Kellenberger, 1960; 
Smith, B. E., 1960; Smith, W. H., 1948a, 1948b; 
Stearns, D. L., 1957 
Geophysical investigation for highway design: Mayhew, 1965 
Ground water: Schmidt, James J., 1959b; Van Tuy!, 1947a; 
Walker, A. C., l958d, 1962k 
Highway engineering: Mintzer, 1962 
Limestone: Lamborn, R. E., 1951; Orton, Jr., 1906 
Oil and gas: Bownocker, 1903a; Fenstermaker, 1969; Minshall, 
1888; Rough, 1970; Whieldon, 1965b, 1966a 
Oil fields, shallow: Ball Associates, 1965 
Paleobotany, Charophyta: Peck, R. E., 1963 
Paleontology, invertebrate 
Gastropods: Whitfield, 1881 
Problematica: Karpinskii, 1909b 
Paleontology, vertebrate: Hlavin, 1968, 1971; Olson, E. C., 1970; 
Romer, 1961 
Pennsylvanian 
General: Arkle, 1972b; Condit, 1912b 
Gilboy sandstone: Turrill, 1960 
Monongahela series: Stout, 1954 
Uniontown sandstone: Turrill, 1960 
Pennsylvanian-Permian: Cross, A. T., 1948; Frye, 1938a; Mari-
etta College Department of Geology, 1972 
Permian 
General: Arkle, 1972b 
Hockingport sandstone: Martin, W. D., 1955, 1969 
Leith sandstone: Swinehart, 1969 
Marietta sandstone: Thompson, L. E., 1963 
Upper Marietta sandstone: Thoms, 1956 
Soil and soil map: Lessig, 1973; Phillips, S. W., 1933 
Soil mapping: Struble, 1966 
Strip-mine overburden: Limstrom, 1951b 
Water resources: Stout, 1944a 
Waste disposal, deep-well injection: Clifford, 1972b, 1973a; Envi-
ronmental Science and Technology, 1968; Ohio River 
Valley Water Sanitation Commission, 1974 
Waste disposal, sanitary landfill: Groenewold, 1974 
Water (supply and surface water): See also Ground water; Floods 
Adams County: Ohio Division of Water, 1960b 
Agencies aid to water-well contractors: Walker, A. C., 1963 
Akron area: Rau, 1970b 
Allen County: Ohio Division of Water, 1960a 
INDEX 
Analyses 
General: Hubble, 1960; Lamar, W. L., 1951; Livingstone, 
1963; U.S. Geological Survey, 1953a, 1954b, 1964k, 
1965b, 1965c, 1968e, 1968f, 1969e, 1970i, 1974f 
Lake Erie tributaries: Ohio Division of Water, 1953b; U.S. 
Geological Survey, 1962f, 1973f 
Mahoning River water: Bednar, 1968; Cross, W. P., 1952; 
U.S. Geological Survey, 1966c 
Ohio River basin: U.S. Geological Survey, 1974e 
Scioto and Olentangy Rivers: Eastin, 1967a, 1967b, 1970 
Annual runoff: Busby, 1963, 1966 
Appalachian region: Schneider, W. J., 1965 
Atlas of United States: Miller, D. W., 1963 
Auglaize County: Ohio Division of Water, 1960a 
Belmont County: Smith, R. C., 1955 
Bibliography of hydrology: Randolph, 1966, 1969 
Brown County: Ohio Division of Water, 1960b 
Clark County: Harker, 1943c; Norris, 1952 
Climatic factors: Sanderson, 1950 
Columbiana County: Cross, W. P., 1952 
Connate water: Heck, E. T., 1964 
Conservation: Ohio Division of Water, 1955; Paulsen, 1952; 
Smith, T. R., 1965; Youngquist, C. V., 1951 
Contamination by fly ash: Persons, 1972 
Cuyahoga County: Frost, 1959b; Winslow, J. D., 1953 
Darke County: Tate, 1973 
Data: U.S. Geological Survey 
Defiance County: Ohio Division of Water, 1960a 
Development: U.S. Geological Survey, 1963b 
Experimental agricultural watershed data: U.S. Department of 
Agriculture, 1965 
Fayette County: Bernhagen, 1946 
Fluoride in water supplies: Scott, R. D., 1937 
Franklin County: Harker, 1944a 
Fulton County: Harker, 1945a; Ohio Division of Water, 1960a 
Geauga County: Frost, 1959b 
General: Ohio Division of Water, 1955; Ohio Water Supply 
Board, 1942, 1944; Stout, 1942, 1943; U.S. Geologi· 
cal Survey, 1963a, 1970f; Youngquist, C. V., 1946, 
1949, 1965 
Grand River basin: Ohio Division of Water, 1961 
Greene County: Cross, W. P., 1950a; Norris, 1950 
Hamilton County: Bell, T. J., 1882 
Hancock County: Ohio Division of Water, 1960a 
Hardin County: Ohio Division of Water, 1960a 
Henry County: Ohio Division of Water, 1960a 
Highland County: Ohio Division of Water, 1960b 
Hocking River, Shade River and Leading Creek basin: Ohio Divi-
sion of Water, 1966a 
Industrial supplies: Foulk, 1925; Lohr, 1954; Rudnick, 1959, 
1960;White, W. F., 1947 
Interstate Highway 71: Pree, 1965 
Irrigation: Woldorf, 1959 
Jackson County: Walker, A. C., 1953b 
Jefferson County: Smith, R. C., 1955 
Lake County: Frost, 1959b 
Lake Erie basin: Anderson, B. A., 1968b; U.S. Geological Survey, 
1951c, 1952b, 1953c, 1954e, 1955b, 1957b, 1957d, 
1958a, 1958c, 1959c, 1960b, 1960d, 1961c, 1964i, 
1970f, 1971g 
Lake Erie water balance: Bruce, J.P., 1962 
Licking County: Dove, 1960a 
Little Miami River basin: Ohio Division of Water, 1964 
Lucas County, Maumee River basin: Ohio Division of Water, 
1960a 
Lucas County, Oak Openings: Hilty, 1971; Valkenburg, 1973 
Mad River basin: Cross, W. P., 1964c 
Madison County: Norris, 1959c 
Mahoning River basin: Cross, W. P., 1952; Hulman, 1973; Ohio 
Division of Water, 1961 
Maumee River basin: Flynn, B. H., 1904 
Medina County: Harker, 1943a; Henning, 1974 
Mercer County: Ohio Division of Water, 1960a; Tate, 1973 
Miami River basin: Hynn, B. H., 1904 
Mill Creek valley: Ohio Division of Water, 1964; Shoecraft, 
Drury and McNamee, 1942;Welsh, 1957 
Montgomery County: Norris, 1948a 
Municipal water supplies: Durfor, 1964; Frost, 1959a; Rudnick, 
1959, 1962; Schneider, W. J., 1968 
Muskingum River basin: Flynn, B. H., 1904 
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Northeastern Ohio: Ohio Department of Natural Resources, 
1972; U.S. Geological Survey, 1968c 
Northwestern Ohio: Burgess and Niple, 1967 
Ohio River basin: U.S. Geological Survey, 1951b, 1952a, 1953b, 
1954c, 1954d, 1955a, 1956, 1957a, 1957c, 1958b, 
1959b, 1960a, 1960c, 196lb, 1964h, 1970f, 1971a, 
1971e, 1971f, 1972e 
Ohio River flow: Steacy, 1961 
Paulding County: Ohio Division of Water, 1960a 
Pike County: Smith, R. C., 1953a 
Planning: Bernhagen, 1950b 
Pollution 
Acid mine drainage: Ahmad, 1973c; Biesecker, 1966; Hanna, 
G. P., Jr., 1963a, 1963b, 1964 
Cadmium: Corbett, 1973 
Detection by aerial photography: Bay, 1968 
General: Ohio Division of Water, 1955; Papier, 1965 
Lake Erie: Ohio Division of Water, 1951, 1953a, 1953b 
Manganese in Muskingum River: U.S. Geological Survey, 
1964b 
Medina County: Henning, 1974 
Metals in fish: Lee, R. F., 1973 
Oil and gas drilling in Lake Erie: International Lake Erie 
Water Pollution Board, 1969 
Oil-field brine: Pettyjohn, 1971, 1974b 
Plating waste, Portage County: Surblis, 1971; Tokar, 1971 
Salt mining at Mentor Marsh: Keefe, 1974 
Salt, Muskingum River basin: Rau, 1974 
Trace metals, Maumee River basin: Schultz, T. R., 1972 
Urban runoff: Weibel, 1964 
Portage County: Cross, W. P., 1952; Frost, 1959b 
Portage River basin: Ohio Division of Water, 1966b 
Preble County: Harker, 1943b 
Principles: Frost, 1958 
Putnam County: Ohio Division of Water, 1960a 
Quality, Great Miami River: Lee, T. S., 1973; Foley, J. W., 1973 
Quality indicated by benthic macroinvertebrates: Olive, 1973 
Quality variation, Cuyahoga River near Qeveland: Schroeder, 
1966 
Records: Anderson, B. A., 1965a, 1965b, 1968a, 1968b; Hobbs, 
H. W., 1970; Knox, 1956; Speer, 1956; U.S. Geologi-
cal Survey, 1951a, 1971a.1971b; Woodard, 1964 
Relation between surface water and ground water: U.S. Geologi-
cal Survey, 1968d 
Reservoir sedimentation: Hahn, 1955, 1963 
Reservoirs: Martin, R. 0. R., 1966; Thomas, N. 0., 1956 
Ross County: Schmidt, James J., 1954a 
Runoff related to geomorphology: Morisawa, 1959 
Runoff variations: Busby, 1963 
Rural use: Woldorf, 1959 
Sandusky River basin: Flynn, B. H., 1904; Ohio Division of 
Water, 1966b 
Scioto County: Walker, A. C., 1953a 
Scioto River basin: Ohio Division of Water, 1963 
Sediment in streams during floods: Archer, 1960 
Southeastern Ohio: Bengston, 1950; Ohio Division of Water, 
1959b 
Southwestern Ohio: Dames & Moore, 1972 
Stark County: Cross, W. P., 1952 
State Route 1 area: Pree, 1962b 
Stream drainage areas: Cross, W. P., 1967a 
Streamflow: Bernhagen, 1951; Crawford, L. C., 195 la; Cross, W. 
P., 1959a, 1963, 1965, 1968; Frost, 1965a; Mc-
Guinness, 1962; Ohio Division of Water, 1955; 
Schneider, W. J., 1957, 1961; U.S. Geological Survey, 
1964e 
Streams: Krolczyk, 1954; Ohio Division of Water, 1960c, 1962 
Summit County: Frost, 1959b; Harker, 1944b; Van Deventer, 
1971 
Temperature of surface waters: Blakey, 1966 
Tests: Ohio Division of Lands and Soil, 1963f 
Time of travel of water, Great Miami River: Bauer, 1968 
Trace elements and stratification, West Branch Reservoir: 
Manner, 1971 
Trace elements, Maumee River basin: Hayes, L. R., 1973 
Trumbull County: Cross, W. P., 1952 
Underfit streams: Dury, 1964 
Use: Mackichan, 1961; Paulsen, 1952; Rudnick, 1959, 1960, 
1962; Woldorf, 1959 
Van Wert County: Ohio Division of Water, 1960a 
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Water-use data, bibliography: Randall, 1961 
West Branch Reservoir water stratification; Williams, R. L., 1972 
Williams County: Ohio Division of Water, 1960a 
Wood County: Harker, 1945b; Ohio Division of Water, 1960a 
Wayne County: See also Glacial geology; Mississippian; Oil and gas; 
Pennsylvanian 
Ancient finger lakes: Hubbard, G.D., 1908b 
Archeology: Todd, J. H., 1910 
Bedrock geology: Multer, 1967 
Clays of coal formations: Stout, 1923 
Coal: Brant, 1954b, 1956a, 1960a; DeLong, 1957; Granchi, 
1958; Orton, 1884b, 1884g 
Devonian limestones: Dow, 1961, 1962 
Drainage changes: Hubbard, G. D., 1908d; Todd, J. H., 1900; 
Ver Steeg, 1930; White, G. W., 1934c 
Field guide: Frank, 1969; Roche, 1974 
Floods: Cross, W. P., 1947;Webber, 1970 
Gas analyses: Moore, B. J., 1966b 
General geology: Conrey, 192la, 192lb; Multer, 1955; Read, M. 
C., 1878b; Roche, 1974 
Geologic map: Multer, 1955, 1967; Read, M. C., 1878b 
Glacial deposits, erosion and oxidation: Wright, G. F., 1912 
Glacial geology: Todd, J. H., 1910; White, G. W., 1933, 1961, 
1967a 
Glacial Jake bed: Hubbard, G.D., 1914a; Leverett, 1914 
Glacial map: Corney, 192lb; White, G. W., 1933, 1967a 
Gravity anomaly: Mourad, 1959 
Ground water: Pree, 1962i, 1962j; Schmidt, James J., 1962e; 
Walker, A. C., 1959m 
Ground-water levels: Ver Steeg, 1932b 
Hydrogeology of Pottsville formation: Sedam, 197 3 
Limestones: Lamborn, R. E., 1951 
Meteorite: Kalinowski, 1972; Smith, J. L., 1864 
Mississippian 
Berea formation: Ver Steeg, 1940b 
Cuyahoga formation: Szmuc, 1957, 1959 
General: Holden, 1942 
Mississippian-Pennsylvanian contact: Multer, 1957; Ver Steeg, 
1948 
Natural gas, underground storage: Schmidt, J. J., 1947 
Oil and gas 
Cambrian exploration: Sitler, G. F., Jr., 1963, 1964a 
Clinton: Bonine, 1915; Pepper, 1953a; Ver Steeg, 1940b 
General: Bownocker, 1903a, 1910 
Moreland oil pool: Multer, 1963 
Record well: Oil and Gas Journal, 1962 
Paleontology, invertebrate 
Ammonoids: Manger, W. L., 1971a 
Brachiopods: Sturgeon, 1968 
Conulariids: Driscoll, 1963 
Foraminifera: Conkin, J. E., 1961 
Trace fossils: Osgood, 1972 
Paleontology, vertebrate, mastodon: Ver Steeg, 1944c 
Pennsylvanian, general: Multer, 1957 
Pennsylvanian, Sharon conglomerate: Mrakovich, 1969b 
Radiocarbon measurements: Ogden, 1969 
Salt deposit: Bownocker, 1906; Phalen, 1919; Stehli, 1963 
Soil: Miller, F. P., 1965; Powell, K. L., 1972 
Soil map: Powell, K. L., 1972 
Strip-mine overburden: Limstrom, 1951a 
Structure in Clinton sand: Bonine, 1915 
Tilted shoreline of ancient Jake: Hubbard, G.D., 1914b, 1942 
Water resources: Ohio Division of Water, 1968; Pree, 1962b; 
Stout, 1943 
Well-sample descriptions: Fettke, 1961 
Weathering of strip-mine spoils: Struthers, 1964 
Weirton quadrangle, general geology: Mefford, 1969 
Well-sample catalog: Calvert, 1962a; Safford, F. B., 1969; Schwalb, 
1970; Shearrow, 1956 
Wellsville quadrangle, general geology: Hance, 1925 
West-central Ohio: See also the names of the counties in west-central 
Ohio 
Archeology: Britt, C. J., 1967 
Glacial deposits, till composition: Wilding, 1969, 197lb 
Ground water, high-yielding we11s: U.S. Geological Survey, 1972c 
Radiocarbon dating, biogenic opal: Wilding, 1967 
West Mansfield quadrangle, glacial geology: Forsyth, 1968b 
West Sister Island, general geology: Gilbert, G. K., 1873 
Western Ohio: See also the names of the counties in western Ohio 
Aeroradioactivity map: Bates, R. G., 1965 
Aeroradioactivity survey: Bates, R. G., 1966a 
Buried topography: Ver Steeg, 1936c 
Glacial deposits 
Particle size and carbonate analysis: Steiger, 1969 
Thickness of drift: Ver Steeg, l 938a 
Till composition: Steiger, 1971 
Glacial geology: Forsyth, 1957b, 1960b, 1963b; Goldthwait, 
1958b 
Glacial lakes: Hubbard, G.D., 1937 
Ground water 
Flow system and quality: Norris, J 974a, l 974b 
Limestone and dolomite aquifers: Norris, 1957b 
Isopach maps: Buschbach, 1971 
Limestone and dolomite: Stout, 1939b 
Oil and gas 
Deep tests: Bond, D. C., 1971a 
Gas production: Lockett, 1968 
Potential: Barrett, E., 1971; Bond, D. C., 1971b; Buehner, 
1971 
Trenton limestone: Lizotte, 1962; Orton, 1888c 
Paleontology 
Bivalves, Ordovician: Pojeta, 1963 
Brachiopods, Niagaran: Kovach, 1974 
Bryozoa, Ordovician: Utgaard, 1963, 1964a 
Preglacial physiography: Ver Steeg, 1936a 
Silurian 
Coral reefs: Cumings, 1928 
Correlations: Ehlers, G. M., 1962 
General: Pinsak, 1964 
Insoluble residues: Butterman, 1961 
Niagaran dolomites: Busch, 1939b 
Soil analysis: Steiger, 1967 
Soil genesis: Smeck, 1968 
Tectonic development: Atherton, 1971 
Westgate, Lewis G., biography: Bevan, 1949; Melvin, J. H., 1949 
Wheeling quadrangle, environmental planning: Wilson, P., 1970 
Wheeling quadrangle, general geology: Streib, 1969a 
Whitewater basin, Pleistocene deposits and soils: Thorp, 1957 
Whitfield, Robert Parr, biography: Clarke, J. M., 1911; Gratacap, 
1910, 1911; Hovey, E. 0., 1910 
Whittlesey, Charles, biography: Baldwin, C. C., 1887; Orton, 1887b; 
Winchell, A., 1889 
Williams County: See also Glacial geology; Western Ohio 
Agricultural survey: Klippart, 18 71 
Artesian well: Gilbert, G. K., 1874 
Bog ore and marl: Stout, 1940b 
Devonian formations, subsurface: Janssens, l 970b 
Field guide: Kahle, 1968b; Ruch-Hirzel, 1970 
General geology: Gilbert, G. K., 1871a, 1873 
Ground water: Ohio Division of Water, 1960a; Schmidt, James 
J., 1954b; Walker, A. C., 1959h, 1959i 
Soil and soil map: Ohio Division of Lands and Soil, 196lj 
Water resources: Stout, 1943 
Winchell, Newton H., biography: Clarke, J. M., 1914; Schuchert, 
1914; Upham, 1915, 1916 
Wood County: See also Devonian; Glacial geology; Silurian 
Aeromagnetic map: Bromery, 1965 
Agricultural survey: Klippart, 1871 
Black Swamp: Offutt, 1967 
Bog ore: Stout, 1940b 
Celestite and fluorite: Morrison, R. B., 1935 
Devonian formations, subsurface: Janssens, l 970b 
Drainage changes: Carman, 1930b 
Drift thickness and bedrock topography: Bush, E. A., Jr., 1966 
Field guide: Coash, 1957; Frank, 1969; Kahle, 1972; Ohio 
Academy of Science, 1962; Ruch-Hirzel, 1970; 
Summerson, 1963a 
Gas analyses: Moore, B. J ., l 966b 
General geology: Briggs, C., Jr., 1838b; Carman, 1952; Farns-
worth, D. A., 1958a; Forsyth, 1966b; Harker, 1945b; 
Kunkle, 1971; Winchell, N. H., 1874a 
Geologic map: Winchell, N. H., 1874a 
Glacial geology, Fostoria quadrangle: Shaffer, 1937, 1942 
Ground water: Ohio Division of Water, 1960a, 1970; Schmidt, 
James J., 1954b; Stein, 1962a, 1962b, 1962c; Walker, 
A. C., 1959k 
Ground-water pollution: Minning, 1970 
Highway engineering: Mintzer, 1967 
Hydrogeology of Silurian aquifer: Winegardner, 1971 
Limestone analysis: Ingamells, 1967 
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Limestone, economic geology: Brutvann, 1964 
Limestone resources: Orton, Jr., 1906 
Mineral collecting: Batory, 1969;Green, R., 1971;Parr, 1971 
Oil and gas: Bownocker, 1903a; Orton, 1885c 
Paleontology, Silurian coral: Floyd, 1972 
Precambrian: McCormick, G. R., 1961 
Sand and gravel, Maumee River: Herdendorf, 1970a, 1970c 
Sand, manufactured: Majchszak, 1974 
Sanitary-landfill site selection: Kunkle, 1971 
Silurian, Cayugan carbonates: Kahle, 1971 
Silurian depositional environment: Floyd, 1971 
Soil and soil map: Ohio Division of Lands and Soil, 1956b, 1958, 
1962b, 1962c; Rapparlie, 1966 
Sub-Trenton rocks, cross section: Calvert, 1963c 
Water resources: Harker, 1945b; Ohio Division of Water, 1966b; 
Stout, 1943 
Woodsfield quadrangle, structure of Berea oil sand: Condit, 1916b 
Wright, Frank J., biography: Sharp, H. S., 1956 
Wright, George F., biography: Hubbard, G.D., 1923; Upham, 1922 
Wyandot County: See also Devonian; Glacial geology; Silurian 
Aeromagnetic map: Bromery, 1965 
Agricultural survey: Klippart, 1871 
Bituminous rock: Ball Associates, 1965 
Caves, Underground River Cave: White, G. W., 1926 
Devonian, Columbus and Delaware limestones: Struble, 1952 
Devonian rocks: Janssens, 1970a 
Economic geology: Hall, J. F., 1956 
Field guide: Kahle, 1972; Summerson, 1963a 
General geology: Winchell, N. H., 1873a 
Geologic map: Winchell, N. H., 1873a 
Ground water: Stein, 1962d, 1962e, 1962f;Walker, A. C., 1959f 
Ground water, carbonate aquifers: Ohio Division of Water, 1970 
Oil and gas: Bownocker, 1903a 
Paleozoic rocks, cross section: Shearrow, 1966 
Precambrian: McCormick, G. R., 1961 
Sandusky River valley: Hubbard, G.D., 1925 
Silurian reefs: Cumings, 1930 
Soil and soil map: Steiger, 197 3 
Sub-Trenton rocks, cross section: Calvert, 1963c 
Tilted postglacial lake beds: Hubbard, G.D., 1942 
Water resources: Stout, 1943 
X-radiography used in petrology: Weiss, M. P., 1966 
Youngstown 
Floods: Edelen, 1963b 
Iron industry: White, C. L., 1930 
Municipal water supply: Durfor, 1964 
Zanesville, floods: Edelen, l 964b 
Zanesville quadrangle, glacial geology: Reutinger, 194la 
Zinc in waters of western Lake Erie: Varga, 1974 
Zinc mineralization, Serpent Mound structure: Heyl, 1962, 1968 
Zircons from Sharon conglomerate: Banks, 1974; Shotwell, 1974 
